AD-A237  067 

1111111111 


CUMENTATION  PAGE 


form  Approveo 
0MB  No  0/04-0188 


IHHIBlI  'nation  t\  *o  >  nour  otf  inciudir^  tne  tof  rt^ie^vinq  inUf  JCtions.  f»‘itinc  o»'.»  sCofcti 

HHH  3<T*otetif*q  ar<j  r«v>»^»r>o  tre  cCHp^ttonof  lAtormj'jon  Seno  C0fr»mi»nti  regtfomg  thi>  ej'iiA'ate  O'  in^  ivof-:*  0<  !•%*» 

f  recuong  buro^n.  to  iV4S^•nqton  HeaoouArte<%  services.  Oirectorate  to'  infocA>atiOA  Ooecations  ^no  Aeocns.  U  'S  iff  Person 
■wlMlWr  302,  aAO  tot^'e  0<lKe  O*  Mara^emeAt  and  dud^et.  Paper^or*  Reducuon  Project  (0704-0  *6^).  W»sn*n‘;ion.  wC  iOSOJ 

1.  MUC«V.1  - -  - -  .  )  2  REPORT  DATE  3.  REPORT  TYPE  AND  DATES  COVERED 

_  14  Aug  89 _ [  Aug  88  -  Aug  89 _ 

4.  TITLE  AND  SUBTITLE  Technology  Insertion  (TI) /Industrial  s.  funding  numbers 

Process  Improvement  (IPI)  Task  Order  No.  1 

CAdhesive  Contract 

Data  Base  Documentation  Book  for  WR-ALC/MANP$A  Bonding) 

6.  AUTHOR(S) 


Contract 


McDonnell  Douglas  Missile  Systems  Company 

7.  PERFORMING  ORGANIZATION  NAM£(S)  AND  ADOfiESS(ES) 

McDonnell  Douglas  Missile  Systems  Company 
St.  Louis,  Missouri  63166 


9  SPONSORING /MONITORING  AGENCY  NAM£(S)  AND  ADDHESS(ES) 


HQ  AFLC/LGME 
WPAFB  OH  45433 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


F33600-88-D-0567 


10.  SPONSORING /MONITORING 
AGENCY  REPORT  NUMBER 


F33600-88-D-0567 


!  11.  SUPPLEMENTARY  NOTES 


Prepared  in  cooperation  with  WR-ALC  &  HQ  AFLC 

12a.  DISTRIBUTION/ AVAILABILITY  STATEMENT 


12b.  distribution  CODE 


Distribution  Statement  A 

13.  abstract  (Msx/mum  200  words) 

Technology  Insertion  (TI) /Industrial  Process  Improvement  (IPI)  Data  Base 

^cumentation  Book  Volume,  for  UR-ALC/MANPSA  (Adhesive  Bonding) _ . 

is  document  contains  detailed  information  about  layouts  equipment  and  processes 
for  this  RCC.  ^ 


RsuipmoMT,  NVMtwesfKnae.  ara,  rf.  ^°i _ 

I  irV\f^T4Pbf^  16-  CODE 

i  17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION  19.  SECURITY  CLASSIFICATION  20.  LIMITATION  OF  ABSTRACT 
OF  REPORT  OF  THIS  PAGE  OF  ABSTRACT 


I  Unclassified 

.'jSM  75-iO-O I -230-5500 


Unclassified 


Unclassified 


I  Unclassified _ 

Std^oa'd  293  (^ev  2-89) 

Ot  ‘.*'3  /JS  'H 


DISCLMl  NOnCI 


THIS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DITC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


91 


TECHNOLOGY  INSERTION-ENGINEERING  SERVICES 
PROCESS  CHARACTERIZATION 
TASK  ORDER  NO.  1 
(BLOCK  1) 


DATABASE  DOCUMENTATION  BOOK 


WR-ALC 

MANPSA 


< 


CONTRACT  SUMMARY  REPORT 
14  AUGUST  1989 


CONTRACT  NO.  F33600-88-D-0567 
CDRL  SEQUENCE  NO.  B008 


MCDONNELL  DOUGLAS 

McDonnell  Douglas  Missile  Systems  Company 
St.  Louis,  Missouri  63166-0516  (314)  232-0232 


Distribution  Statement  A.  Approved  for  public  releas 
distribution  Is  unlimited. 


6  20  022 


91-02844 

111111111 


MA 


WR-ALC  RCC  PROCESS  CHARACTERIZATION  COVERAGE 

FIGURE  9.0-1 


WR-ALC  (MANPSA) 


1.0  Identification  of  RCC 

Resource  Control  Center  (RCC)  MANPSA  has  been  identified  by  the  Statement  of 
Work  (SOW)  of  Contract  F33600-88-D-0567,  Technology  Insertion  Engineering 
Services,  Cure  Notice  Response  for  Task  Order  No.  1,  for  Process 
Characterization. 


2.0  General  Information 

MANPSA  is  an  RCCj^ith  MANPS  section  of  the  Industriai  Products  DiyisW (MAN) 
at  WR-ALC.  MANPSA  is  located  in  Building  169. 

The  primary  workload  in  MANPSA  consists  of  PDM,  C-141  Ailerons  and  MISTR 
work  consisting  of  other  adhesive  bonding  work/hamely,  C-141  Petal  Boors, 
Access  0oors,  Afferons,  j/eading  Pdge,  Horizontal ^abilizer,  and  the  F-15/Speed 
^ake.  ) 

MANPSA  will  be  discussed  in  more  detail  in  the  following  Section  2.1  through  2.8. 

2.1  Facility  Layout  Drawing 

The  facility  layout  drawings  of  Building  169  represent  the  existing  As-ls  condition. 

The  drawings  entitled  Master  Shop  Layout  File  Building  169  were  updated  as  of 
April  1989  and  are  of  good  quality. 

2.2  Equipment 

MANPSA  is  comprised  mainly  of  conventional  sheet  metal  and  certain  specialized 
composite  material  fabrication  equipment,  'i  MANPSA  has  large  assembly  and 
check  fixtures,  rivet  installation  holding  fixtures,  fixed  tables  and  dollies,  overhead 
lifting  cranes,  transport  dollies,  drying  ovens,  autoclaves,  necessary  equipment  for 
autoclave  support,  and  other  ordinary  support  equipment. 

MANPSA  also  has  the  normal  sheet  metal  equipment  to  support  the  PDM/MISTR 
workload  such  as  hand  brakes,  hand  formers,  drill  press,  band  saw,  hole  punch, 
bench  grinder,  as  well  as  all  the  rivet  driving  and  upsetting  tools  necessary  to 
support  the  numerous  type  of  fasteners  used  in  repair/overhaul  work. 

The  majority  of  the  equipment  within  MANPSA  varies  in  age  between  ten  and 
twenty  years  old,  with  some  forty  years  old  or  older.  The  majority  of  the  equipment 
is  in  good  working  and  usable  condition. 

New,  replacement  pieces  of  equipment  are  being  planned  for  purchase  within  the 
next  ten  years. 


A  listing  of  all  equipment  for  MANPSA  can  be  found  in  the  Equipment  Profile  List  of 
Section  5.0. 

2.3  Workforce 

MANPSA  has  a  less  than  adequate  workforce.  Other  RCC  areas  such  as  the  F-1 5 
Wing  Repair  has  priority  over  the  MANPSA  work  and  has  drawn  people  from  the 
MANPSA  effort.  The  remaining  workforce  is  well  trained  and  well  supervised. 
Personal  interviews  and  the  interviewees  attendance  at  several  "Quality  Circle" 
and  "QP  4"  meetings  has  indicated  a  sense  of  professionalism  and  pride  among 
the  workforce. 

The  workforce  is  comprised  mainly  of  Aircraft  Sheet  metal  Mechanics  of  three  basic 
classifications;  namely,  metal  bond,  autoclave,  and  the  general  sheet  metal  type, 
two  foreman  classifications,  one  leader-in-training,  a  secretary,  a  tool  and  parts 
attendant,  and  worker  trainee. 

The  following  constitutes  a  listing  of  the  available  manpower  within  MANPSA. 


Skill  £ocl9 

Skill  Level 

Quantity 

Expgrience 

11582 

WS-14 

2 

20 

Foreman  14 

47881 

WS-10 

2 

15 

Foreman  10 

47891 

WS-10 

37 

Metal  Bond 

50374 

WS-10 

2 

Autoclave 

9  A0 14 

WS-10 

2 

Mechanic  A/C 

49533 

WS-08 

1 

Sheet  metal  worker 

49534 

WS-08 

4 

Sheet  metal  worker 

50888 

WS-05 

4 

Mechanic  helper 

3070A 

GS-04 

3 

Secretary 

2.4  Repair  Process  Technologies 

The  repair  process  technologies  within  MANPSA  consists  of  major  unit 
manufacturing  and  small  sheet  metal  conventional,  honeycomb  bonded  and 
composite  repairs  on  HIGH-VALUE  C-141  and  F-15  major  aircraft  assemblies. 
These  assemblies  are  critical  to  flight  safety  and  the  performance  of  the  aircraft  in 
their  assigned  mission. 

All  of  the  aircraft  assemblies  to  be  inspected  and  repaired  are  received  in  Building 
169  and  are  disassembled  as  required  per  the  applicable  Technical  Order  for 
inspection/repair/modification.  They  are  reworked  to  incorporate  ail  the  aircraft 
modifications  and  Technical  Order  changes  to  meet  the  required  configuration  for 
the  aircraft. 

The  sheet  metal  and  composite  components  are  repaired  to  a  serviceable 
condition,  otherwise  are  replaced  with  new  parts.  The  repairs  may  consist  of 
removing  local  corrosion,  replacing  damaged  sections  and  those  sections  with 
major  corrosion,  replacing  angles,  brackets,  rivets,  fabricating  special  repair  plates, 
etc.  to  repair  damaged  members  of  the  minor  or  major  structural  component  of  the 
unit. 

2.5  Workload  Volume  and  Mix 

The  workload  within  MANPSA  consists  mostly  Management  of  Item  Subject  to 
Repair  (MISTR)  items  with  a  small  amount  of  Programmed  Depot  Maintenance 
(PDM)  work. 

The  C-141  Aileron  is  a  PDM  workload  at  the  present  time,  but  will  revert  to  a  MISTR 
item  in  the  future.  The  C-141  Petal  Door,  Leading  Edge,  Horizontal  Stabilizer, 
Access  Door  and  the  F-15  Speed  Brake  are  MISTR  workload. 

2.6  Material  Handling 

Material  handling  in  MANPSA  involves  the  use  of  overhead  cranes,  slings, 
manpower,  holding  and  transport  dollies  and  work  carts. 

All  the  large  and  heavy  items  such  as  the  C-141  Petal  Doors  and  the  Ailerons,  etc. 
are  loaded  into  and  out  of  the  check  and  assembly  jigs  and  fixtures  by  the  use  of 
cranes  and  slings.  Some  of  the  assemblies  over  by  "manpower”  requiring  several 
workers  to  accomplish  the  task.  Some  of  the  assemblies  are  moved  and/or  flip- 


flopped  or  taken  in  and  out  of  the  jig  or  fixture  as  much  as  six  or  seven  times  before 
completion. 

All  work  is  moved,  as  required,  by  the  mechanic  workforce.  Some  moves  are  made 
by  the  overhead  crane  and  sling,  but  the  majority  of  material  handling  is  by 
manhandling  or  by  work  dollies  with  wheels. 

2.7  Storage 

The  only  dedicated  storage  in  the  MANPSA  area  is  several  parts  handling  and 
storage  bins  in  the  Aileron  and  Petal  Door  areas.  Large  assemblies  such  as  the 
Petal  Door  Skins  are  stored  within  the  work  area,  making  it  difficult  to  work.  The 
large  items  not  being  used  should  be  returned  to  outside  storage  and  not  in 
Building  169.  The  skins  and  other  large,  bulky  items  are  normally  stored  in 
wooden  crates  outside  the  MANPSA  area. 
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WR-ALC  MANPSA  PROCESS  FLOW  CHART 

FIGURE  LSC-20235 
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Disassemble 
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Route 

040 

Insp.  &  Repair 
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Route 
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Remove 
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Check 
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Install 
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5.1  PROFILE  DATA  FILES 

The  profile  data  files  for  RCC  MANPSA  were  previously  submitted  under  memo 
number  NKE-E01 6-7603,  dated  July  6,  1989. 


5.2  MODEL  INPUT  FILES 

The  model  input  files  for  RCC  MANPSA  were  previously  submitted  under  memo 
number  NKE-E01 6-7603,  dated  July  6,  1989. 


6.0  VALIDATION  OF  INPUT  DATA 

All  profile  data  was  validated  in  accordance  with  paragraph  7.2  and  7.3  of  the 
Simulation  Model  Definition  Document  (SMDD).  The  profile  data  files  included  in  this 
document  were  validated  and  accurately  represent  this  RCC. 


minutes  of 

MODEL  VALIDATION  MEETING 
June  19  thru  June  23.  1989 


WR-ALC/MDMSC 


6-29-89 
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WR-ALC  MODEL  VALIDATIOH 

W6ET.IMg.MIWVTBa 


•i 
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19  June  89 1 

.  Jla  Gil 119  started  the  neetln?  by  introducing 
team  aeaberst 

.  Jia  G11119 
.  Gerald  Peavy 
.  Doug  Keene 
.  Lott  Singletary 

AFLC  Representative t 

.  Trixie  Brown 

MDMSC  Representatives: 

.  Bob  Bashyaa 
.  Bill  Rich 
.  Roger  VanderVoord 
.  Scot  t  Vroaan 

.  JIB  pointed  out  that  AFLC  instructed  then  not 
to  sign  off  the  Hodei  Validation  Fora. 

.  Reviewed  model  output  for  RCC  MANPSA. 

Evaluated  throughput,  historical  flow  hours  vs. 
slaulated  flow  hours,  expected  hours  vs. 
standard  hours. 

.  This  evaluation  was  performed  for  each  item 
number.  During  this  process  list  of  ma^or 

assumptions,  action  items  and  concerns  were 
noted. 

PCM  01900AI  F-15  Speed  Brake 

.  Historical  flow  hours  933.5  vs.  466.70  of 
simulated  flow  hours. 

Assumption: 

Method  of  induction  may  be  a  problem. 
History  does  reflect  500  hours  to  com¬ 
plete  first  operation  which  is  inspec¬ 
tion. 

Historical  backshop  hours  were  greater 
than  Slaulated  hours.  We  decided  to 
input  backshop  hours  back  into  the  model. 

6-29-89 


I 


VR-ALC 

Model  validation  Meeting  Minutes 
Page  Tvo 
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PCN  0i900At  F-15  Speed  Brake  (continued) 

.  Action  Iteast 

Doug  to  verify  the  manpower  utilization. 
Bill  to  review  expected  and  standard 
hours . 

PCM  0SS02At  c-141  Aileron 

.  simulated  throughput  13.2Z  difference.  The 
difference  was  due  to  sporadic  induction 
method. 

PCM  S1334A»  c-141  Leading  Edge  Horizontal 

Stahilizer 

.  Bill  to  review  expected  hours. 

.  Increase  hackshop  hours  hy  leo  hours  based 
on  historical  report. 

PCM  51352A:  C-141  Access  Door 

.  Bill  to  review  expected  hours. 

.  Increase  backshop  hours  based  on  historical 
report . 

PCM  S1416AI  C-141  Leading  Edge  wing 

.  Bill  to  verify  expected  hours. 

PCM  51454AI  c-141  Petal  Door 

.  Bill  to  review  the  subassembly  process 
hours. 

History  had  one  sample  of  698  days  - 
adjusted  for  this  odd  occurence  and  made 
hours  from  2288  to  1334. 


.  This  completes  the  evaluation  of  model  output 
for  RCC  MANP8A.  At  the  end  of  this  evalua¬ 
tion.  Bob  summarized  the  action  items  and 
assumptions.  Jim  commented  that  the  model 


( 
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seeas  to  he  doing  what  it  is  suppose  to  and 
asked  MOMSC  teas  to  coaplete  the  action  itee 
and  re-run  the  output.  Jie  also  stated  that 
either  expected  or  standard  hours  can  be  used 
in  establishing  baseline  of  sodel  based  on  IB's 
Judgment.  AFLC's  representative.  Trixie  Brown, 
disagreed  with  Jim's  comment.  Validation  team 
decided  that  during  evaluation  of  difference 
between  historical  vs.  simulation.  lOm  should 
be  used  only  as  a  guideline  not  as  a  measure¬ 
ment  . 

Evaluation  of  RCC  MAMPGCt 

.  Evaluated  the  model  output  for  the  following 
PCNSt  06121A.  74061A.  74063A.  74146A.  74148A 

and  741 49A. 

.  Review  of  throughput,  historical  vs.  simulated 
flow  hours  and  expected  vs.  standard  hours 
revealed  the  fol lowing t 

.  Expected  vs.  standard  hours  were  within 

acceptable  range. 

.  Throughput  was  good. 

.  Flow  hours  showed  lot  of  difference  between 
simulation  and  history.  Review  of  histori¬ 
cal  report  revealed  that  an  unique  pattern 
of  process  is  being  followed  in  Gyro  Chop. 
Gyros  after  inspection  were  stored/held  for 
long  period  of  time  before  the  start  of 
repair  operation. 

.  Discussed  about  this  problem.  Doug  and  Jim 
wanted  to  have  some  methodology  to  show  the 
unique  holding  process. 


20  June  89 t 

.  Bruce  Kirk  of  MDMSC  joined  us  to  facilitate  our 
brainstorming  effort. 

.  conducted  brainstorming  effort  at  Building  169. 
Morning  session  for  Sheet  Metal  RCC's  MAMPSA. 
MAMPSB.  MANP8C*  and  MANPSD  and  aftarnoon  for 

Gyro  RCC*S  HAMPOA.  HANPGB.  and  MANPGC. 
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.  Due  to  the  nature  of  process  and  slsiiarlty  we 
decided  to  have  one  brainstorm ng  effort  for 
Sheet  Metal  (4  RCCs)  and  one  for  Gyro  (3  RCCs) . 

.  Doug  arranged  both  the  sessions  by  bringing  in 
representatives  from  manufacturing,  scheduling, 
planning  and  quality. 

.  Both  the  sessions  went  out  very  good  with  a  lot 
of  participation.  Developed  fish  bone  - 
details  of  fish  bone  and  brainstorming  activi¬ 
ties  are  covered  in  minutes  of  model  vaiida- 
tion/bralnstorming . 


21  June  89: 

.  Evaluated  the  model  output  for  all  the  RCCs 
MANPSA.  MANPSB.  MANPSC.  MANPSD.  MANPGA.  MANPGB. 
and  MANPGC. 

.  Red lined  the  backshop  hours  and  added  buffer 
operations  as  requested  by  ALC  for  Gyro  RCCs. 

.  Input  all  the  changes  and  re-run  the  model. 

.  Dick  Donnelly  and  Lou  Mavros  joined  us  to 
support  our  model  validation  effort. 

.  Dick.  Lou.  Bob  and  Gerald  had  an  opportunity  to 
meet  Mr.  Clinton  Lewis.  Discussed  about  the 
validity  of  model  and  about  future  task  orders. 

.  Jim  Gill  is  will  be  on  vacation  for  the  rest  of 
the  week. 


22  June  89: 

.  Evaluated  the  re-run  of  model  ouput  after 
inputting  the  redlined  corrections. 
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liANESA 

01900A:  F-15  Speed  Brake 

.  Expected  vs.  standard  hours  is  acceptable. 

.  Historical  vs.  simulated  flow  hours  -  still 
have  a  problem.  History  shows  operation  10 
takes  about  500  hours  to  complete.  This  is 
due  to  induction  and  priority  problem. 

Operation  40  shows  68  hours  to  complete 
(waiting  for  engineer)  whereas  model  shows  i 
hour.  One  hours  represents  process  hour 

whereas  68  hours  includes  waiting  tine  also. 

05502A  t  C-141  Aileron 

.  This  a  PDM  item.  No  historical  data  avail¬ 
able.  Evaluated  the  output  and  verified 

with  mechanics  and  planners  to  validate  the 
model  output . 

051334A:  C-141  Leading  Edge  Horizontal 

Stabilizer 

.  standard  vs.  expected  hours  is  within 
acceptable  range. 

.  Backshop  hours  were  off.  Red lined  the 
output . 

S1454AI  C-141  Petal  Door 

.  Model  output  does  seem  to  represent  as-is 
condition. 

51352AI  C-141  Access  Door 

.  Redllned  backshop  hours  to  represent  histor¬ 
ical  data. 

BAWPfiB 

09 193 A I  F-15  Radome 

.  Expected  vs.  standard  hours  is  within 
acceptable  range. 
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.  Simulated  flow  hours  are  almost  double  the 
historical.  Review  showed  us  operation  190 
takes  about  sso  hours  to  complete. 

.  Operation  190  is  repair  operation  performed 
by  one  mechanic  for  about  so  hours.  Model 
shows  the  manpower  availability  as  a 
problem. 

.  Doug  pointed  out  that  the  model  exaggerates 
the  problem. 

410S9AI  C-130  Radome  Assembly 

.  Model  output  does  seem  to  represent  the 
as-ls  condition. 

.  Needed  to  verify  the  historical  data  of  500 
hours  for  operation  10. 

S1420At  C-141  fling  Leading  Edge 

.  Evaluated  the  output  and  rediined  backshop 
hours. 

402oeA I  c-130  Radome 

.  Ouput  does  sees  to  represent  the  as-ls 

condition  except  the  historical  hours  for 
Operation  30. 

.  History  shows  that  it  takes  over  4000  hours 
to  complete  Operation  30. 

.  Bob  to  check  the  historical  input  data  at 
St.  Louis.  If  avallabe  and  respond  to 

NR-ALC. 

22122A*  F-15A  canopy 

.  Evaluated  model  output .  History  shows  that 
it  takes  approximately  iiso  hours  to 
complete  Operation  lO. 

.  Operation  10  is  to  inspect  and  determine 
what  parts  are  required  to  perform  the 

repair.  It  does  wait  for  a  long  time  in 
getting  those  required  parts. 


6-29-89 


WR-ALC 

Model  validation  Meeting  Minutes 
Page  Seven 


MANPSB 

•  This  Is  a  nanufacturlng  RCC. 

.  No  historical  data  for  analysis.  Reviewed  only 
the  throughput. 

.  Model  output  was  validated  based  on  it's 
perforaance  on  the  other  6  RCCs. 

.  Evaluated  the  re-run  of  model  out  for  RCCs 
MANPGA.  MANPGB  and  MANPGC. 

.  Output  for  these  RCCs  were  reviewed  earlier. 
Buffer  operation  were  added  where  necessary  to 
represent  historical  data. 

.  Output  for  PCNS  74010A.  74074A,  74163A.  74126A, 
74051A.  20012A.  06121 A.  74061A.  74063A,  74146A, 

74149A.  and  74149A  from  all  the  three  RCCs  were 
Individually  evaluated. 

.  Flow  hours,  process  hours  and  throughput  were 
within  acceptable  range.  Model  does  represent 
the  as-is  condition. 

.  Doug  and  Lott  questioned  the  validity  of 
historical  data  for  PCNs  74074A  and  20012A. 
Wanted  to  verify  with  manufacturing  personnel. 


23  June  89 1 

.  Doug  and  Lott  verified  and  confirmed  the  flow 
hour  information. 

.  Reviewed  the  re-runs  of  model  output . 

.  Bob  compiled  the  meeting  of  minutes  and 
reviewed  with  team  members. 
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.  WR-ALC/AFLC/MDMSC  validation  team  agrees  that 
the  model  seems  to  represent  the  approximation 
of  as- is  condition  of  RCCs  HANPSA»  MANPSB> 
MANPSC  MANPSO.  MANPGA,  MANPGB  and  MANPGC; 
therefore «  the  model  can  be  used  as  a  baseline 
for  experimentation* 


Doug  Keene,  WR-ALC/MANEE 


Lott  Singletary,  WR-ALC/MANEE 


Jim  Gill IS,  WR-ALC/MAWF 


Gerald  Peavy,  mr-ALC/mawf 


wn,  AFLC/MAOF 


Scott  vroman 


Bill  Rich#  MOHSC 


6-29-89  /  Rev-1 
BB/fe] 


7.0  COMPUTER  SIMULATION  ANALYSIS  OF  RCC 

The  computer  simulation  analysis  for  RCC  MANPSA  was  previously  submitted  under 
memo  number  NKE-E01 6-7603,  dated  July  6,  1989. 


8.0  VALIDATION  OF  SIMULATION  ANALYSIS 

The  validation  of  simulation  analysis  for  RCC  MANPSA  was  previously  submitted 
under  memo  number  NKE-E0 16-7603,  dated  July  6,  1989. 


9.0  BRAINSTORMING 

The  minutes  for  RCC  MANPSA  brainstorming  were  previously  submitted  under  memo 
number  NKE-E01 6-7603,  dated  July  6.  1989. 


HINUTES  OF 


BRAINSTORMING  SESSIONS 
June  20,  1989 

WR-ALC/MDMSC 


MINUTES  OF  BRAINSTORMING 
SESSION  FOR  FOUR  SHEET  METAL  RCCs 
-  June  20 «  1989  Morning  Session  ' 


Jin  Gllils  started  the  bralnstorning  session  by  introducing  the 
facilitator  Bruce  Kirk  of  MDMSC.  The  following  were  in  atten¬ 
dance  for  this  session! 


Bashyan.  Bob 
Gillis.  Jin 
Jackson <  John 
Keene «  Doug 
Klrk>  Bruce 
Kittrell«  Don 
Morrison*  Michael 
Nicholson*  Richard 
Powell*  David 
Rich*  Bill 
Singletary*  Lott 
VanderVoord*  Roger 
Warnock*  Kevin 
Ni Ilians*  San 


MDMSC 

VR-ALC/MAVF 

HR-ALC/MANERS 

HR-ALC/HANEE 

MDMSC 

HR-ALC/MANSCA 

VR-ALC/MANERS 

HR-ALC/MANERS 

HR-ALC/MANPSA 

MDMSC 

HR-ALC/MANEE 

MDMSC 

HR-ALC/MANEE 

HR-ALC/MANPSA 


Bruce  Kirk  being  the  facilitator  briefed  to  participant  the 
process  of  brainstorm ng.  Bruce  enphasised  flow  tine  is  the 
quality  characteristic  that  we  are  trying  to  inprove  or  nini- 
nise.  With  that  round  robin  solution  presentation  process 
started.  Following  are  the  suggestionsi 

1.  Tine  in  Net  Clean  (Back  Shop). 

2.  Prioritise  of  workload  (F-15  first). 

a.  Hay  stop  in  siddle  of  repair  to  respond. 

b.  Oenand  systes. 

3 .  Manpower . 

4.  Training  shop  *■  sechanics  get  transferred  to  F-is  Shop. 
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5.  Two  shifts  in  certain  shops. 

6.  Lack  of  space  and  environmental  control. 

7.  No  storage  space  for  fixtures  etc. 

8.  Chemical  availability  -  anodize,  etc. 

9.  Hand  tools  -  proper  matching  to  job.  Prompt  replacement  of 
broken  tools.  Resizing  the  tool  box  nay  improve  space. 

10.  Workload  -  need  better  forecasting. 

11.  RCC  MANPSB  completes  then  ships  to  storage  -  delay  10  to  IS 
days  to  get  the  sane  part  back  in  finishing  the  repair. 

12.  Major  repair  coordination  with  Engineering  -  delays. 

13.  Update  drawings  requires  60  days. 

14.  Expedite  travel  of  priorlte  parts. 

15.  Space  organization. 

16.  Equipment  modernization. 

17.  Equipment  preventive  maintenance  and  calibration. 

18.  Jigs  and  fixtures  -  modify  to  ease  use  without  removal, 
work  stand  -  better  accessibility. 

DEVELOPED  FISHBONE  (CAUSE  AND  EFFECT)  DIAGRAM. 
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i  169  :  110 

:  ! MNPSA 

1  • 

•  1 

INSTALL  NEW  FITTINGS  AND  RIB  CAPS 
lAW  DRAWING  3W39022.  (REPAIR/ 

REPLACE  RIB  WEBS  IF  NEEDED)  . 

»  • 

•  ■ 

{  { 

t  : 

:  169  i  120 

!  5  MNPSA 

REMOVE  LOWER  BEAM  CAP  (SPAR)  AND 
SPLICE  AIMSLES/DOUBL^. 

{  ..•  { 

•  1 

1  • 

B 

!  169  S  130 

} MQCPCP 

1 

! 

CONDUCT  EDDY  CURRENT  SURFACE  SCAN  OF 
SALVAGED  LOWER  BEAM  CAP  SPLICE  AREA 
PER  DETAIL  #31  OF  DRAWING  3W3922. 
RECORD  FINDINGS _ 

{ 

{ 

K 

169  !  140 

I MQCPCP 

CONDUCT  BOLT  HOLE  EDDY  CURRENT 
INSPECTION  OF  INDICATED  HINGE 

FITTING  ATTACH  HOLES  THRU  WEB  AND 
UPPER  BEAM  CAP  PER  DETAIL 

K 

169  !  ISO 

! MNPSA 
! 

VISUAL  INSPECT  AILERON  MAIN  BEAM 

WEB  FOR  DAMAGE  AND  CORROSION. 
REPAIR/REPLACE  AS  NEEDED. 

B 

i  169  !  160 

f  SMNPSA  S 

INSTALL  NEW  LOWER  BEAM  CAP  AND 

SPLICE  ANGLES/DOUBLERS. 

8 

1  ^  • 

5  169  !  170  ! 

:  ! MNPSA  : 

:  :  : 

: - ! - ! 

{  169  :  180  : 

1  {MNPSA  t 

1 - - { 

DRILL  NEW  SKIN  USING  OLD  SKIN  AS 
PATTERN.  MAKE  ALL  CUT  OUTS  PER 
DRAWING  3W39022. 

BOND  SHIM  TO  HINGE  PLATE  ATTACH 

POINT.  j 

• 

« 

« 
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i  169 
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.  169 
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I  169 
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:  190  I 

SMNP8A  I 


PRIOR  TO  CLOSURE,  INSPECT  AREA  FOR 
FOD. 
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I  200  : 

iMNPSA  I 


INSTALL  NEW  ^IN,  DOUBLERS,  AND 
DOORS. 
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i  210  I 
SMNPSA  J 


INSTALL  KARINSS. 


I 

I 

»  I  <1 

J 

J 

1 
I 


i  B 


r-.tA 


M9.0W-l4.Pl 
(  ATlONtOP  NO.^ 


1  169 

• 

• 

• 

i  240 
i  MNPSA 

:  169 

250 

! 

MNPSA 
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:  169 

260 

1 

MNPSOf 
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MNPSA 
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:  169 
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MNPSA 

:  169 

290 
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MNPSA 

VIS/UAL  INSPECT/REPAIR  STRUCTURAL 
DAMAGE  IAN  T.O.  iC-14iB-5, SECTION  II 


169 


169 


INSPECT/REPAIR  FIBERGLASS  TRAILING 
EDGE  IAN  T.O.  1-1-14  AND 
T.O.  1C-141B-3. 


TREAT.,  I  AW  SUPPLEMENT  SHEET  MBD17Y 

— — I* 

ROUTE  MISC  PARTS  TO  MNPDAJ  FOR 
PLATING.  1AM  SUPPLEMENT  SHEET 
MBD17Y.  _ 


REMOVE  STATIC  DISCHARGES.  CHECK  FOR 
CC»V%0S10N.  REPAIR  OR  REPLACE  lAW 
T.O.  1C-141B-3  AND 
T.O.  1C-141B-2-2JG-3-2. 

NOTEi  USE  ADHESIVE  8030011186251 
(PROSEAL  872)  .  CURE  AS 
REQUIRED.  SEAL  STATIC 
DISCHARGES  WITH  MIL-S81733 
SEALANT. 


300  5  CHECK  HYDRAULIC  HOSES  AND  REPLACE 

MNPSA  5  IF  NECESSARY  lAW  T.O.  42E  1-1-1. 


310 

MNPPCD 


PERFORM  ELECTRICAL  RESISTANCE  CHECK 
ON  EACH  STATIC  DISCHARGER  RETAINER. 
REF.  T.O.  1C-141B-2-2JS-3-2  AND  LAC 
PROCESS  SPEC.  2058. 
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INSPECT/REPAIR/REPLACE  DAMAGED  UPPER 
SPAR  SHROUDS. 
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I  CHfeCKL  PlKTUtfS, _ 

t  360  {  INSPECT/REPAIR  TAB  BOOT.  INSTALL 

IMNPSA  I  TAB  ON  AILERON. 

.j - 1 - 

I  370  S  PRIOR  TO  INSTALLING  LEADING  EDGES, 

!  MNPSA  :  INSPECT  AILERON  INTERIOR  FOR  FOD. 
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I  169  i  380  I  ASSEMBLE  ANl^mfill^l^WtNG  EDGES 
:  IMNPSA  I  USING  HIL-S-6784  SEALANT. 
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390  !  INSPECT/REPAIR/REPLACE  LEADING  EDGE 

MNPSA  i  FAIRINGS. 
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SEAL  ALL  SEAMS,  UPPER  AND  LOWER 
SURFACES  I AM  T.O.  10-1418-23. 
INSPECT  BEFORE  PREPAINT.  fttMOVlF 

AVL6,flO»0  t^OsV^  FIXTUiLS. 
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PREPAINT  TREAT  lAW  T.O.  1-1-2  AND 
T.O.  1-1-8. 

NOTEi  ITEM  MUST  BE  PAINTED  WITHIN 
48  HOURS, 

RECORD  TIME: _ DATE _ 


APPLY  FINISH  TO  AILERON 
RECORD  TIME _ DATE. 


!:  180 


.  430 

! MNPDCF 


FORTY-EIGHT  HOURS  AFTER  PAINT, 
PERFORM  WET  TAPE  TEST  I AW  T.O.  1-1-8 

NOTE:  N/A  IF  NOT  REQUIRED. 

WET  TAPE  TEST  STARTED: 

TIME  _ DATE _ 


:  180 


:  440 

; MNPDCF 


PERFORM  WEIGHT  AND  BALANCE. 


•0.  c 
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/T-  S  L- 


i  169 


!  4S0 

! MNPSA 


INSTALL  WR-ALC  DECAL  I AW  MAO I  66-40. 
WORK  WIT  CODE  14AA0.  COMPLETE  FORM 
349. 
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FINAL  VISUAL  INSPECT. 
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MANPSA  SHEET  METAL  SHOP  TAGUCHI  ORTHOGONAL  ARRAY 
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P 


( 


•  • 


( 


INDUCTIONS  >  1215  (4  QTRS)  LSC-20612 

TW0 12  HOUR  SHIFTS. 


c 


MANPSA  SHEET  METAL  SHOP  MODEL  RESULTS 

TABLE  10.4.2-4 


( 


1  VSOfifiO 

FLOW  TIME  1 

1219 

4923 

1956 

05502A 

THROUGHPUT 

93 

m 

CM 

S 

AVG. 

THROUGHPUT 

522 

466 

517 

FACTORS  &  LEVELS 

EQUIPMENT 

BASE 

+ 

LU 

(0 

< 

ffi 

+ 

+ 

UJ 

CO 

< 

ffi 

OVERTIME 

z 

3 

0} 

IVS 

oc 

2 

m 

M 

< 

2 

ALL 

ALL 

_J 

< 

RUN# 

T- 

CM 

CO 

( 


t 


LSC-20613 


LSC-20312 


•<c 


MANPOWER  DISTRIBUTION 


4M 

470 

440 


490  -i - i - 1  •  I - 1 

ALL  DAY  2NO  SHIFT  3RD  SHIFT 


OVERTIME 

T 

H 

R 

o 

u 

o 

u 

p 

u 

T 

470 

T  .  _ 

1  1 - »  » 

40  HOURS  SAT  A  SUN 

HXTURES/EQUIPMENT 

T 

H 

\ 

R 

\ 

w 

U 

\ 

a 

H 

P 

_  "\ _  / _ _ 

_ \  X _ 

U 

T 

_ \  _ 

_ \  X _ 

g _ . _ 

_ . 

•ASC  BASm*  SAME  ♦♦ 

MANPSA  EXPERIMENTATION  RESULTS 


MAinKA-  ia)RALC 


PAcrd£S  / 

fiASt  1  fl\}C(^aASe  FY^  lrjff734<^  uoM>  R>y 

K14  B  /"rVL,  Dfyir/h 

^S^DOn^  M  r^J  C^t^DtVhri> 

I^F4-  :  o  yA/^:e^y^  p^/ e?  i^i>zY^z>A^  /iy  Itvi, 

.  fEAl^BSS  tKfCJb  R)/2  AchJ 

tf56502/T  "  C/^l  Afcei^DK}  . 
m  A^DD/f"/  TV^F  fPIST)i^ri^  I  ^FJJ  ^  PiyTi^Jz 
CP//)  f’f5z)}  -  cfi/>£  mvJFy. 

.  J^S'/^/^  't^yLP  Bj/lJj  Cf^tC  BAfi . 

CCJ>P  :  OAB//Z  . 

:  .  iNct^JEML  FyZB‘  /IV  t3^c>V. 

^  p/^r^a5cx  PS^l)i:>5  DUCJ>  p£>e  PCt^  0SFD2-A 
C 1 4-1  AiA^BfWf^  ■ 

•  HIOdiFv  ’7H€  EXi37)a/(S*  /  SEJT  df  Fy'idflE. 

( PfA  ^4^70*)  -  Code.  ;  rJFi^Fx . 

«  Qoil^  2  A)^£€  s^r  dP  PiyroflE 
CdDE* 


I£AL£  '  mfJA' 


SnR&e: 


M2kc-cAD  -  SrcPeiU/nerJTAVuix/ 


ujbPKLbM)^  Wf+rcH  ;5  /St)'’/.  Df  Fy<S^  ig/ 
V.  ^F  FX  . 

LJe-fi-fSh/  S'/s;f:fli  JcJizAn  '/. 


Ci^\ 

FI4' 


FY^O 

/S^ 

61 


E'^rEauTF  /ZON  i 
r ) J ) '^ i  '7/ Ty  M  jElV S ' 
SPP^  ^  n/ 


C0/Kl:f^3  PDfZ  THb 

S  (Ail 

(<Z)  ^Fhf-iS  flHZ: 

S'  Myj 


/,p3 


UU£- 


(A^e< 


-f  i-  4^ 

3 

f%  4  . 

3 

3  ’ 


/443  ^  4^^  ' 

3 

c.  r  97/ 

«« 


■  49b  -t  469  _  44  9  -  474  - 

R1  Rr  ^4  'i  S'  t-i 

c  72g  -f  4^  t  4^4  ?3d  -f  fffc  -i-^2-34  S3|  >3500  .?oo 

fiv7Dr7e/^(4&(ji'Pr?r^r  7  ^  .,^7' 


: 

5'23-y  7^-f  93  1  -  )6§^ 

3  3 

.  lOiv 

44(5  4-  40  4  .  /'^9;  . 

3  '  3  " 

4-?"3. 

sr' 

/rfii  +-f : 

4^  4  ^94  -f-  '!^2.J>  ^  |4^7 

5^ 

V  97/ 

3  3 


imnPSA  -MdfirLC 


fu/MrtW/: 

Revis-U/^  T?it-  i2£sul-ts  W?  Sot-Pi/T 
<fp  llhs  B?c/^rum^r^fr/)v 

Ftd  /Icc  IM'  f^esuLjr 

tlXeWTlFV  THa  dP  {mflRjbW\^T 

An£) 

J'//>ou<_WDOt^  dLfrf^UT3  imcA^  T^HH-  W 

r}Hlou(^&fur  catJ  Rre  a^/ttZ- 

AnMPi)Ntrfl  AND  f^YWflB S.  SPfZSW/N^ 

dP  SS&ih3  75>  ^  BfPlCA-arJT, 

ANAV/Stj  SOTfdT  DCTFT  M^SO  lh)D)CpfP)B 

mA^-wfe/WlDf  fir  i4^0rJ  CtP  FfyTUCZ€  kU>riZ  Nill,  neP 
JinPte^/E  TTtS  IHiBbO^'P^OT  5il  pu>0<i  77iv)e, 

^a^TWn  M^OC^TiOhJ  ap  ANJ>  ffN£Bdt^t^)N 

sp  fniAcess  IS  au£v  mjpss-f^s. 

£un  ^1  ^  S>i^n^iL  A/ar  fbCL 

'mfUboerur  /TP-  IUjl  /WfnYSis.  kur^  f^v  Anp^Y^f^A 

^  ^rtilDOCPoT  fbY  hhS  TltM  ^a/  VW  / 

AvF/2^A^C  2)Mlv  5(&*/.  cjAtJ  Ac<^fr\PUii}Y6^  fAT 
hs-^s  CDt>ibrr\ON. 


••  *  ti  *  )i  s  ii  c  .K  !c  1!  :ic ^  :k  n  is K  t  K  It  » t  >  i  -i  * - - 

•s  WORK  CONTROL  DOCUMENT  jS^gQll  V  *  l.DATE  PAGE  1  OF  4"  PAGES 

- - 

!2.?SSD/RCC  !3. material  !4.MIC  JS.ERRC  I6.QTY  !7.SCHED  DT  !8.C0MP  DT 

^  '.UPSAC  !  t  ;  ;  !  ! 


9. MODEL/DESIGN/SERIES  ! 10. NOUN 


ill. ITEM  SERIAL  ' 


AiLeROkJ  I 

_  J 1 3 TcCN  t  /  ^  0#o A C 

:  l-l-l,  lC-l4l£>-i^-l-(K-f 

;  1C- m-l&-2^ 


12.BCN  12A.  SER  NO. 


14. PART  NUMBER  15. STOCK  NR. 


16.PDN  17.BCN 


r  fl302  8^1-10  OSSfiZA'  ^647^4^ 

I  ?\^02.g‘\-20  /5‘4300nZ?'7roZjH  ^O(omi-^ 


ia.DISP-19.PDN/ - 

STATION! OP  NO.  ! 20. WORK  TO  BE  ACCOMPLISHED 


: 

i  o\o  :■ 

:  1^0 

I  1 

!  OZO  i 

i  lfe‘=\ 

!  C>"2>0l  ! 

1 

f  • 

_jHLLRSA_P 

!  l<bS 

!  OAO  ! 

! _ 

jA(M  PSA  j 

i  ifc^ 

;  oso  ; 

RaoTE  AILE-ROW  E  COrrvPOM 


O'bOl  j  L&.PkCiiNjrN 

IMSAecT  A4D  ?£^ 

!  _  / 


PB-R.  <^cti 


lANPSA  ! 


21 .MECH 


IfcA  ’  CXjO  ‘  PoSmOKJ  Av'-e.Ps'CiW  OKI  ^  loOfix  ; 

!  !*Ta.bu&s  Aoti  rtiNiAs  fKuc^fiBurl 

}  U^VfsiG  bar.  Ci4£CK  F«^TUe£.  ! 

.  _.-^esk  -"“4 

‘  070  CVAS^^<  F'XTUP.E.  j 

- - - ; -  — f 

\  o^O  ROLfT^  : 

’>a/»TH  -suPPL^/irteAjmv-  wc^  N\e2.n'i'  i 


^  p  *  I  ^  Q 


:i2.^ 


!  C 
:4.r 
;}  G 


- 1 

pages: 
- 1 


):  *  K  «  <  *  S  ,'1:  ik  .r.  -n  ic  (i  it  %  .1.  :f  C  li .):  *  k  >  :!i;  K  t  S  S' it  X  It  it — > — — - I^IZZ. - 1 

i  WORK  CONTROL  DOCUMENT  Met 0  ’  1  V  *  1  .  DATE  ,  1..  PAGE  2.  •*- 

jc  *  *  » t  S :«  4:  S  *  »  *  *  :*  *  *  :|t  *  St  H  »  #  *  » ;k  .t  ;|t  #  '*  It »  *  tt - - - - 


,  ‘a.Disp 

TAT  I  ON 

-19.PDN/ 
OP  NO. 

!  20.  WORK  TO  BE  ACCOMPLISHED  I  21  .  MECH  !  22 ’ P ’  !  23 ’ Q 

3*  1  3 

ll.O 

* 

! 

oqc 

A\MP^,A 

I  TO  U  £  -  k fel'A  1  -s,'  !  ’  ~~ 

;  |N\/SiVjTOR'»  K\T  for  C9i'M-L‘E~=-JT2  ■  ;  ;  ;  B 

j  KR  ’AC^IXA  t.l^T-/e/LL  ,OP  MAT'S.fLl.C,:.,  j  |  \ 

!  Ife=l 

fOO 

'A,VPS.\ 

■  tU  ‘i>TrM-L-  A 1  LE-k?  O.-O  /  ^y  \l\jofi.<  =  ■  X'TJ  Kf  ^  .  j 

!  eo^r.A  P/.M  !  !  ! 

'  0,^  :  : 

iuii4).  *■  i  i  ; 

!  i\io^:  Old  will  f\%  ;  ; 

:  A  drill  Tt/Vl^^LATS.  'Salv^'.^.  . 

!  iDoo:L  cur  0L-- Doo'.-a^,  t/m  :  ;  ; 

:  Ew^M-9?o.  :  :  j  ( 

1 

1 

1 

• 

1 

1 

1 

lio. 

1 

1 

1 

1 

1  i 

1 

1 

1 

!  169 

no 

MNPSA 

INSTALL  NEW  FITTINGS  AND  RIB  CAPS 

I AW  DRAWING  3W39022.  (REPAIR/ 

REPLACE  RIB  WEBS  IF  NEEDED). 
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120 

MNPSA 

REMOVE  LOWER  BEAM  CAP  (SPAR)  AND 
SPLICE  ANGLES/DOUBLERS. 
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!  169 

130 

MQCPCP 

CONDUCT  EDDY  CURRENT  SURFACE  SCAN  OF 
SALVAGED  LOWER  BEAM  CAP  SPLICE  AREA 
PER  DETAIL  #31  OF  DRAWING  3W3922. 
RECORD  FINDINGS 

K 

169 

140 

MOCPCP 

CONDUCT  BOLT  HOLE  EDDY  CURRENT 
INSPECTION  OF  INDICATED  HINGE 

FITTING  ATTACH  HOLES  THRU  WEB  AND 
UPPER  BEAM  CAP  PER  DETAIL 

K 

169 

150 

MNPSA 

VISUAL  INSPECT  AILERON  MAIN  BEAM 

WEB  FOR  DAMAGE  AND  CORROSION. 
REPAIR/REPLACE  AS  NEEDED. 
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160 

MNPSA 

INSTALL  NEW  LOWER  BEAM  CAP  AND 

SPLICE  ANGLES /DOUBLERS. 

B 
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170 

MNPSA 

DRILL  NEW  SKIN  USING  OLD  SKIN  AS 
PATTERN.  MAKE  ALL  CUT  OUTS  PER 
DRAWING  3W39022. 
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180 

MNPSA 

BOND  SHIM  TO  HINGE  PLATE  ATTACH 

POINT. 
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190 

MNPSA 

PRIOR  TO  CLOSURE,  INSPECT  AREA  FOR 

FOD. 
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MNPSA 

INSTALL  NEW  SKIN,  DOUBLERS,  AND 

DOORS. 
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MNPSA 

INSTALL  BEARINGS. 
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:  169  !  240 

■■  :  MNPSA 

:  VISUAL  INSPECT /REPAIR  UPPER  BEAM 

:  ASSY.  ; 

1 

,  —  —  —  —  — 

B 

169 

250 

MNPSA 

VIS/UAL  INSPECT/REPAIR  STRUCTURAL 
DAMAGE  lAW  T.O.  lC-1 41B-3 , SECTION  II 

1  '  ■ 

B 

169 

260 

MNPSDP 

INSPECT/REPAIR  FIBERGLASS  TRAILING 
EDGE  I AW  T.O.  1—1—14  AND 

T.O.  1C-141B-3. 

B 

169 

270 

MNPSA 

ROUTE  Ml SC  PARTS  TO  MNPDA3  FOR  HEAT 
TREAT.,  I AW  SUPPLEMENT  SHEET  MBD17Y 

169 

2S0 

MNPSA 

ROUTE  MI  SC  PARTS  TO  MNPDAJ  FOR 
PLATING.  I AW  SUPPLEMENT  SHEET 

MBD17V. 

169 

290 

MNPSA 

REMOVE  STATIC  DISCHARGES-  CHECK  FOR 
CORROSION.  REPAIR  OR  REPLACE  I AW 

T.O.  1C-141B-3  AND 

T.O.  1C-141B-2-2JG-3-2. 

NOTE:  USE  ADHESIVE  8030011186251 

(PROSEAL  872) .  CURE  AS 
REQUIRED.  SEAL  STATIC 
DISCHARGES  WITH  MIL-S81733 
SEALANT . 
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300 

MNPSA 

CHECK  HYDRAULIC  HOSES  AND  REPLACE 

IF  NECESSARY  lAW  T.O.  42E  1-1-1. 

B 
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310 

MNPPCD 

PERFORM  ELECTRICAL  RESISTANCE  CHECK 

ON  EACH  STATIC  DISCHARGER  RETAINER. 
REF.  T.O.  1C-141B-2-2JG-3-2  AND  LAC 
PROCESS  SPEC.  2058. 
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320 

MNPSA 

INSPECT/REPAIR/REPLACE  DAMAGED  UPPER 
SPAR  SHROUDS. 
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JNSPtCT  FIX-TOR^  : 
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360 

MNPSA 

INSPECT/REPAIR  TAB  BOOT.  INSTALL 

TAB  ON  AILERON. 
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....  -  1 
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370 

MNPSA 

PRIOR  TO  INSTALLING  LEADING  EDGES, 
INSPECT  AILERON  INTERIOR  FOR  FOD. 
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AT  I  ON 

OP  NO. 

20. WORK  TO  BE  ACCOMPLISHED 

!21 .MECH 

1  -no  *  p  ^ 

JOT-'O’ 

169 

380 

MNPSA 

ASSEMBLE  AND  INSTALL  LEADING  EDGES 
USING  MIL-S-8784  SEALANT. 

B 

169 

390 

MNPSA 

INSPECT /REPAIR/REPLACE  LEADING  EDGE 
FAIRINGS. 

B 

169 

400 

MNPSA 

SEAL  ALL  SEAMS,  UPPER  AND  LOWER 
SURFACES  I AW  T.O.  1C-141E-23. 

INSPECT  BEFORE  PREPAINT. 

A»L.E.>20vJ  PV^O'.Vv  FrA.TOk.3. 

‘ 

B 

1 

<fc>c\ 

‘fos 
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180 

!  410 

1 MNPDD7 

i  PREPAINT  TREAT  I AW  T.O.  1-1-2  AND 
!  T.O.  1-1-8. 

!  NOTE:  ITEM  MUST  BE  PAINTED  WITHIN 

!  48  HOURS. 

1  RECORD  TIME;  DATE 
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1  420 

:  MNPDCr 

1  APPLY  FINISH  TC  AILERON 
:  RECORD  TIME  DATE 
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:  430 

:  MNPDCr  _ 

!  FORTY-EIGHT  HOURS  AFTER  PAINT, 

:  PERFORM  WET  TAPE  TEST  lAW  T.0._J-1-S 

NOTE;  N/A  IF  NOT  REQUIRED 

WET  TAPE  TEST  STARTED; 

TIME  DATE 

B 
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180 

440 

MNPDCF 

PERFORM  WEIGHT  AND  BALANCE. 

B  -  1 
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450 

MNPSA 

INSTALL  WR-ALC  DECAL  lAW  MAOI  66-40. 
WORK  UNIT  CODE  14AA0.  COMPLETE  FORM 
349. 
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460 

MNPSA 

FINAL  VISUAL  INSPECT. 

B 

1 

1 

1 

169 

470 

MNPSA 

TAG  AND  TURN  IN. 
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‘  1.  Study  to  Xnprove  Facilities  Layout  ,for 
Building  169  j 

2.  Study  to  Improve  Facilitias  Layout  |for 

Building  603  ;*  | 

3.  Study  to  Improve  Facilities  Layout jfor 

Building  670  *  | 

•  I 

4.  Redasign/Hod if y' Existing  Jiga/Fixtijires 
Such  As  Aileron  Jig  (Make  Forking  Jig  in 
lieu  of  solely  a  Check  Fixture)  ( 

i 

5.  Redesign/Modify  Existing  Holding  Fixtures 
so  as  to  Rotate/Lock  Part  Being  Repaired  for 
Better  Access  and  Less  Worker  Strain 

I 

6.  Study  to  Design  Holding  Fixtures  (Customised 
Shape/Size  to  he  Used  in  lieu  of  riat~Top 
Tables) 

7.  study  to  Hake  a  Fully  Computerised  “Work 
Book"' (HCD)  System  in  lieu  of  Current 
Unreadable  "Paper-Mill" 

8.  Study  for  CADAH  Data  storage  and  I^etr level 
MASTER  Demension  Control  System  fOr  General 
Tool  Demensional  Control  as  well  ds  for 
Part /Assembly  Data  Source 

I 

9.  Study  to  Complement  LIFT  Plan  and! to 
Detcrmine/Asslgn  Priorities  for  More 
Modarn/Oi verse  Sheet  Metal  Machinery* 
Facilities*  and  Equipment 


MAMPSC 

MANPSA 


MANPSD 


MAMPSD 


MAHPSA 

MAMPSC 


Feasibility  Study  for  WR-ALC  to  Manufacture 
C-141  Petal  Door  Outer/Inner  Sk ini  Assemblies 
In-House 


see  -  SDbid 
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Possible  Quick  riac  List 


lob  Bosbxam 

Bill  Rich 


PSKLiSMS^ 

1.  Oovelop  a  Bechanic's  "Hand  Book**  for  Each 
Repaired  Assenbly 

2.  Inpieaent  Mechanic  “Buy-Maintain"  (Buying 
Only  Necessary  Tools!)  Tool-Set  Program 

•  • 

3.  Provide  Heavy • cardboard  Shipping  Boxes 
for  Small/Hedlua  Sise  Parts 


ES£ 

XI 1 

All 

All 


4.  Move  Bond  Mechanics  Closer  to  the  Autoclaves 


MAMPSA 

MAKPSC 


5.  Provide  Level  Aileron  support  Tables  Until 
a  Better  Holding  Fixture  Can  Be  Ptovided 


MANPSA 


6.  Provide  Better  Ouallty  Prill  Bits  in  lieu 
of  the  Current  Re-Sharpened  ones 

7.  Provide  Certain  Mechanics  with  a  Needed  45- 
Degree  Angle  Drill  Attachaent  and  an  Approxl- 
aate  "SX"  Rivet  Gun  (For  1/8-/S/32"  Rivets) 

8.  Provide  Pictorial  -  Drawings  with  the 
Existing  "Worlt  Books"  (WCD*s) 

9«  Review  and  Allocate  Sufficient  and  Dedicated 
Work  space  for  Each  Work  Station 

10.  Xn  conjunction  with  2  Above.  Reduce  Size  of 
Mechanics  Tool  Box  to  Approxisatdly  1/2  the 
Current  Sise  (Thereby  Saving  Much  Valuable 
'Space) 

11.  Put  More  Enphasls  on  0P4 1 


All 

All 

All 

All 

All  . 
All 
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MANPS 
Bob  BMby«a 
Bill  Bicb 


l2.  Znclucie  tbe  BAnufac taring  supervisor  in 

Tssx  Force  Formations  tihen  Quality/Productlon 
Vould  Be  Discussed  or/and  OecislOM  Hade  to 
Affect  Sane 

13*  Design/Build  Aileron  Tab  Hinge  Locator 


14.  Design/Bulld  a.  "Newspaper  Clipping  cutter" 

to  Cut  the  Tbln  SXins  on  the  C-idlj  Horisontal 
Stabilizer  Leading  Edges  j 

15.  Evaluate  cleanliness  Condition  in  Work/St aging 
Area  Near  the  Autoclaves  in  Building  169 

16.  Review  Safety  Precautions  in  the  Use  of' 

He thel~Ethel -Ketone  (HEK) .  Depleted  Uraniun 
Counter-Balance  weights  and  Asbestos  Ciaaps 
Used  in  Building  603  on  the  c-*l4l:Wing  Leading 
Edge 

17.  senior  Mechanics/Supervisors/Altei-nates  should 
Outline  the  Repair  Processes  for  the  Repaired 
Assemblies  (to  be  Used  in  Con;)unctlon  with 

1  Above) 

18*  Inpleaent  Methodology  to  Eliminate  Missing 
Petal  Door  Strake  Parts 

19.  Use  "T"  Material  (Forn  in  "W"  Temper)  in 
lieu  of  "0" 

20.  Use  Lockheed  "Status"  to  Determine  Latest 
Dr  aw  i  ng /Ef  f  ec  1 1 V 1 1  y 

21.  Certify  Hechanic  Doing  Repair  VoJk  on  the 
Horisontal  Steblliser  Leading  Ed^es  for 
"Obnneter"  and  "Brazing"  Use 

22.  Need  "Window  Area"  Plot  for  F-i5  Radone 
Repair  Use 


MAMPSA 


MANPSA 


HANPSA 


HANPSA 


MANPSA 


.  MANPSD 


400'39bd 
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geagible  Qulcx  glx_  LKt  Ceontlnued}' 


•  QfiggfitfUQn  ' 

23.  M«ed  Holding/Support  Fixtures  for 
Radoaes 

'24.  Move  F> 15  Canopy  Repair  Effort  Out  of 
Building  670  I 

25.  Provide  Capability  to  Brush  Alodine  for 

Building  603  •  | 

26.  Remove  c-130  Leading  Edge  (Unused i  Jigs 

From  Building  603  j 

•  I 

27.  Need  Better/Larger /Cleaner  Toilet | Facility 
for  the  Women  Mechanics  in  Building  603 

! 

28.  Need  More  Space  for  the  C-141  Nozgies  in 
Building  603 

29.  Need  More  Space  for  the  Radoaes  in 
Building  670 

30.  Combine  Repair  Operations  for  the  C-141  AFT 
Cowl  Door  to  Use  One  (1)  Mechanic  in  lieu  of 
the  Present  two  (2) 

31.  Make  Available  to  ALL  ALC’s  Paul  C.  Bevan 
**Patch-Puller-Ring"  for  Fiberglass  Repair 

32.  Encourage  Suggestions  Like  Wendell  Pittman's 
Investigation  .and  persistence  In  Ulo  Investi¬ 
gation  of  Missing  Petal  Door  strake  Parts 


MANP8 


Bob  Bashyam 
Bill  Rich 

BSC 

MANPSD 

HANPSD 

MANPSD 

MANPSD 

MANPSD 

MANPSD 

MANPSD 


MANPSD 

MANPSA 


33.  Make  Use  of  and  Assign  Mor-  Manufacturing 
Responsibility  to  the  Plan  .ing  Section  for 
ALL  Manufacturing/Engineerlng  Cooirdinatlon 

34.  Make  Available  Cobalt-Tipped  Driljl  Bits,  or 
Cgulpsent.  for  Mechanic's  use  for  Drilling  out 
Fasteners 


eee  *  35bd 
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Foilowinq  Are  the  Potential  Imorovefiients  for  Qtj.ic\^ 
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10.0  WARNER  ROBINS  AIR  LOGISTIC  CENTER  (WR-ALC) 

10.1  QUICK  FIX  OPPORTUNITY  TO  DEVELOP  A  MECHANIC'S  "HAND 
BOOK"  FOR  EACH  REPAIRED  ASSEMBLY.  THE  MTCHANICS  WOULD 
OUTLINE  THE  REPAIR  PROCESSES  FOR  THE  ASSEMBLIES  BEING 
REPAIRED  (MANPS) . 


10.1.1  Deaeration  of  current  Operations 

Most  of  the  mechanic's  training  is  received  by  actual  "on- 
the-job"  experience  working  with  someone  more  experienced  on  the 
particular  unit  being  repaired.  Most  experienced  mechanics  have 
made  written  notes  to  help  guide  them  in  the  repair  effort. 

10.1.2  Description  of  Current  Process  Problems 

The  mechanic's  sequence  of  tear -down,  inspection  and  repair 
may  vary  compared  with  the  WCD  operation  numbering.  Certain 
peculiarities  in  the  rework  process  may  require  a  knowledge  far 
in  excess  of  the  T.O.  and  the  WCD  instructions. 

10.1.3  Description  of  New  Process 

Compile  and  publish  a  mechanic's  training  handbook  written 
for  each  assembly  being  repaired  in  MANPS.  The  manual  would 
compliment  and  supplement  the  Technical  Orders  and  be  compiled 
by  training  specialists  using  the  experiences  and  input  of  the 
top  mechanics  currently  doing  the  repair  work  as  a  guide.  The 
training  manual  would  be  initiated  to  recognize  the  subties  of 
the  repair  process  and  would  document  all  major  steps  and  tech¬ 
niques  of  each  repaired  assembly  unit.  The  Manual  would  be 
coordinated  through  the  Training  Monitor  and  the  cognizent 
Process  Engineer.  Manufacturing  Engineer,  Planner,  Production 
Supervisor  and  Quality  People. 

10.1.4  Rationale  Leading  to  Change 

The  "Hand-Books"  would  help  train  new  people  in  a  rapid 
build-up  such  as  a  "Surge"  or  "War-Time"  situation  or  in  any 
crisis  such  as  the  present  mechanics  "turn-around"  due  to  the 
F-15  wing  effort  or  where  a  production  rate  increase  would  be 
necessary.  Additional  training  and  motivational  courses  would 
also  be  beneficial  in  conjunction  with  the  "Hand-Books". 

lO.l.s  Estimated  Cost  Savinas 

Observations  and  interviews  have  Indicated  a  potential 
average  increase  in  efficiency  for  each  new/old  mechanic  of  20% 
for  the  first  30  day  period  and  a  10%  increase  therafter. 


10.1.6  Impleaentatlon  Cost /Schedule 

Cost  of  an  existing  training  specialist  to  coordinate  the 
Inputs  Is  estimated  to  be  SIO.OOO  per  anum  (pro-rated) . 

Cost  of  preparing  and  reproducing  each  manual  is  estimated 
to  sio  per  copy. 


Implementation  could  be  realized  in  about  60  days  from 
“Go-Ahead" . 


10.2  QUICK  FIX  OPPORTUNITY  TO  IMPLEMENT  MECHANIC  "BUY  - 
MAINTAIN-  TOOL-SET  PROGRAM  (BUYING  ONLY  NECESSARY 
TOOLS.  THEREBY  REDUCING  THE  SIZE  OF  THE  TOOL  BOX) 
(MANPS)  . 


10.2.1  Description  of  (Mrrent  Operations 

All  sheet  metal  mechanics  are  issued  a  standard  set  of 
tools,  a  tool  hox  and  a  tool  stand  with  drawers.  Some  of  the 
tools  have  an  everyday  use.  some  have  a  limited  use  and  some  of 
the  tools  Issued  are  never  used:  For  example,  the  rivet  guns 
Issued  have  limited  use  while  the  most  widely  used  gun.  (3X  type 
for  1/8-  and  5/32“  ad  rivets)  is  not  included  -  neither  has  a  45 
degree  pheumatlc  angle  drill  attachment  been  Included.  There 
are  other  instances. 

10.2.2  Description  of  Current  Process  Problems 

In  some  instances  the  replacement  of  a  broken  tool  takes  up 
to  several  weeks  for  replacement.  In  the  interim,  the  mechanic 
either  uses  a  "loaner”  from  the  tool  crib  or  borrows/shares  a 
tool  with  a  team  member.  These  large  tool  box/tool  stand  occupy 
much  valuable  space  and  to  reduce  the  number  of  tools  would  save 
much  space,  by  requiring  much  smaller  box/tool  stands. 

10.2.3  Description  of  New  Process 

Other  repair  facilities  require  the  mechanics  to  buy  and 
maintain  their  own  set  of  necessary  tools.  These  companies 
establish  the  requirements  for  the  tool  set  and  assist  the 
mechanics  in  selecting  the  manufacturers  of  the  tools.  Inferior 
quality  items  that  do  not  hold  up  and  which  constantly  require 
replacement  are  eliminated.  The  tool  manufacturers  most  often 
offer  a  life-tlme  guarantee  and  a  substantial  discount  to  the 
mechanic  because  of  the  volume  purchases.  This  has  proven  to  be 
cost  effective  in  many  Instances,  for  maintenance  facilities 
such  as  Eastern.  Delta.  Hayes  and  Lockheed  Air  Service,  etc. 

One  or  two  sets  of  -Llmited-Use  Tools"  could  be  issued  to  a 
RCC  repair  area  for  general  use. 

10.2.4  Rationale  Leading  to  Change 

.  The  reduction  of  the  number  of  tools/tool  box/tool  box 
stand  by  som  would  save  much  space. 

•  El 1ml nate/reduce  tool  crib  manpower  and  storage  area. 

.  Ellmlnate/reduce  buying  activity  and  expense. 

.  Provide  the  mechanic  with  the  necessary  tools  to  work 
with! 

.  Provide  the  mechanic  with  an  expeditious  way  to  replacd 
broken  tools. 

.  Make  the  mechanic  responsible  for  the  tools  that  he 
uses  to  do  his  assigned  tasks. 


10.2«5  Eatimated  Cost  Savingg 

Interviews  have  indicated  a  possible  savings  of  lO  man  hours 
per  week  for  each  mechanic  if  he/she  had  a  proper  "Tool  Set". 

Observations  have  shown  that  a  reduction  in  size  due  to  the 
mechanic  having  only  necessary  tools  from  6.50  square  feet  to 
3.25  square  feet  would  also  save  approximately  3  square  feet  per 
mechanic.  This  would  be  a  significant  amount  of  space  to  be 
gained  in  Building  670,  for  example. 

10.2.6  Implementation  Cost/Schedule 

The  schedule  and  implementation  cost  would  require  further 
study  and  selection  of  tool  needs,  which  would  vary  with  each 
RCC,  and  tool  suppliers. 


10.ir3  QUICK  FIX  OPPORTUNITY  TO  MOVE  BOND  MECHANICS  CLOSER  TO 
THE  AUTOCLAVES  OR  ALLOW  THE  REPAIR  GROUP  CLOSE  TO  THE 
AUTOCLAVE  TO  DO  THE  BOND  WORK  (MANPSA) . 
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lo.ir.i 


Description  of  current  Ooeratlona 


In  addition  to  other  miscellaneous  small  bonded  assembly 
units,  there  are  approximately  fourteen  (14)  frame  and  longeron 
assemblies  for  the  C-141  Petal  and  seven  (7)  Leading  Edge  Sec¬ 
tions  for  the  C-141,  Aileron  which  require  the  units  to  be 
rebonded  when  they  undergo  repair. 

10.^2  Description  of  current  Process  Problems 


The  Aileron  parts  are  rebuilt  in  W.  Blacltmon's  area  adiacent 
to  the  autoclave  area  and  returned  to  S.  Williams*  control  after 
completion,  but  the  Petal  Door  parts  are  rebuilt  in  T.  Cherry's 
area  and  then  sent  to  rebond  by  the  Petal  Door  mechanic  and 
returned  to  him  after  completion.  This  is  not  an  efficient  flow 
of  work  effort . 

5 

1 0 ,>< . 3  Description  of  New  Process 

(Need  to  "certify"  all  mechanics  in  Bond  Shop.) 

Move  those  workers  closer  to  the  autoclave  who  work/repalr 
small  bonded  assemblies  such  as  the  frame  assemblies  for  the 
C-141  Petal  Doors  and  the  C-141  Aileron  Leading  Edges,  thereby 
reducing  time  lost  by  going  back  and  to.  (Always  make  the 
transit  worker  responsible  to  the  Supervisor  who  is  responsible 
for  the  final  inspection  and  buy-off  of  the  unit  being 
repaired)  . 

An  alternate  way  to  eliminate  to  and  fro  travel  by  the 
mechanics  would  be  to  allow  the  repair  group  close  to  the 
autoclave  to  do  all  the  bond  work. 


A 

10./. 4  Rationale  Leading  to  Change 


Centralizing  the  bonding  of  small  rebuilt  assemblies  would 
tend  to: 


Eliminate  wasted  time  and  steps. 

Produce  consistently  better  quality  work. 

Have  the  bonding  operation  in  a  cleaner  and  better 
controlled  enbvlronraent . 

"Free"  the  "Home"  mechanic  to  do  more  specialized  work 
for  which  he  is  more  qualified  than  others. 


5 

10.il. 5 


Estimated  Coat  Savings 


It  IS  estimated  that  a  savings  of  10  man  hours  per  week 
could  be  realized. 

10. >1^6  Implementation  Cost/.Schedul.e 

cost  of  moving  would  be  negligible  and  the  schedule-to-move 
would  be  very  flexible. 
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10.^  QUICK  FIX  OPPORTUNITY  TO  PROVIDE  LEVEL  AILERON  SUPPORT 
TABLES  UNTIL  A  BETTER  HOLDING  FIXTURE  CAN  BE  PROVIDED 
(MANPSA) . 


The  support  tables  for  the  C-141  Ailerons  are  not  all  the 
same  height  requiring  time  and  effort  to  level,  per  WCD  instruc¬ 
tions.  before  the  Aileron  can  be  worked.  The  Aileron  must  be 
level  while  skin  work,  hinge  work,  tab  removal  work  or  the 
leading  edges  are  removed. 


Description  of  Current  Process  Problems 


(The  effort  to  level  the  tables  has  been  In  the  planning 
stage  for  about  a  year  or  so,  according  to  some  Interviewees  in 
the  area.) 


Provide  tables  the  same  height  to  support  the  Ailerons 
(until  customized  cradle-type  support  holding  fixtures  are 
available) . 


The  customized  cradles  will 
eliminate  the  "Man-handling”  and 
side  and  also  allow  both  sides 
worked  simultaneously. 


support  the  Ailerons  and 
"Flip-flopping"  from  side  to 
and  the  beam/tab  area  to  be 


The  level  tables  will  save  leveling  time  (usually  15-20 
minutes)  for  2  -3  mechanics  and  eliminate  overhanging  of  the 
Aileron  when  tables  are  not  available. 


The  cost  and  schedule  of  leveling  the  existing  tables  should 
be  available  through  Kevin  Warnock  (926-4446). 
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10.^ 


QUICK  FIX  OPPORTUNITY  TO  PROVIDE  PICTORIAL  -  DRAWINGS 
WITH  THE  EXISTING  “WORK  BOOKS"  (WCD'S)  (MANPS) . 


The  current  copies  of  the  WCD's  (Work  Books)  are  difficult 
to  read  and  hard  to  understand.  (This  is  true  industry-wide.) 


Mechanic  personnel  do  not  adequately  use  the  WCD's  for 
repair  instructions!  They  do  not  make  proper  use  of  the  T.0.*s 
either ! 


The  Production  Planner,  with  assistance  from  the  Art  Depart¬ 
ment,  should  provide  a  pictorial  drawing,  (exploded  step-by-step 
drawing  or  otherwise)  ,  to  accompany  the  "Work  Book”  (Work  Con  ¬ 
trol  Document)  to  assist  the  worker  to  better  understand  the 
task  and  to  help  train  others  in  a  Surge  or  War-Time  emergency 
sltuat ion . 


Rationale  Leading  to  Change 


New  mechanics  (and  old  mechanics,  also)  would  be  more  pro¬ 
ductive  and  understand  what  they  are  doing  if  better  work  in¬ 
structions  were  given  them. 


Most  other  repair  facilities  are  using  pictorial  drawings  to 
supplement  the  T.O.'s  and  the  planning  sheets,  and  quality  has 
in  most  cases,  improved  considerably  because  the  mechanic  better 
understood  what  they  were  supposed  to  do. 


Estimated  Cost  Savinc 


It  is  estimated  that  the  mechanic's  efficiency  would 
increase  from  10%  to  20%  (but  would  vary  with  the  individual)  if 
he/she  had  a  more  comprehensive  and  understandable  set  of  repair 
instructions  to  follow. 


>lementation  Cost/Schedul 


A  full  time  Illustrator  to  make  the  drawings  would  cost 
approximately  320,000  per  year  and  could  reduce  the  planning 
staff  by  a  like  number  due  to  a  reduction  in  contacts  from 
manufacturing.  An  estimate  of  about  30  -  90  days  to  hire  the 
necessary  people  and  organize  the  effort  would  be  required. 


10. QUICK  FIX  OPPORTUNITY  TO  DESIGN/BUILD  AILERON  TAB  HINGE 
LOCATOR  (MANPSA) . 


lO.i^.l  Description  of  Current  Operations 

The  current  method,  when  a  tab  hinge  bracket  has  to  be 
replaced,  is  to  use  the  tab  assembly  as  a  tool  and  locate  the 
bracket  being  replaced  by  using  the  tab.  This  is  rather  diffi¬ 
cult  to  do  because  the  tab  leading  edge  is  in  the  way  which 
makes  It  hard  to  position  and  locate  the  required  shims  behind 
the  new  fittings, 
w 

10.h©-.2  Description  of  Current  Process  Problems 

A  hinge  locator  and  alignment  tool  is  sorely  needed  to 
assist  the  replacement  of  an  aileron  tab  hinge  fitting  on  the 
C-141  Aileron  rear  beam. 

10. 1^.3  Description  of  New  Process 

A  Simple  bar  type  locator  tool  would  be  sufficient  and  speed 
up  the  task. 

10.44>.4  Rationale  Leading  to  Change 

Observation  and  interviews  with  the  supervisor  and  several 
mechanics  indicated  the  hinges  replacement  was  a  problem. 

\P 

10. w. 5  Estimated  Cost  Savinas 

The  hinge  replacement  requires  an  average  of  10  man  hours 
per  Aileron  to  replace  the  bad  tab  hinge  fittings.  This  time 
would  be  reduced  to  approximately  1/2  of  this  or  about  5  man 
hours  with  a  bar-type  locator  tool. 

Kj 

10. 1^.6  iisolementat ion  Cost/Schedule 

The  cost  of  a  simple  bar-type  tool  would  be  the  primary  cost 
involved : 


.  Material  Cost 

=  S500 

(Steel 

tube  and  bar) 

.  Melding 

=  100 

(4  man 

hours) 

.  Machining 

=  300 

(10  man 

1  hours) 

.  Engineering 

=  500 

(6  man 

hours) 

lO.i-i-1  QUICK  FIX  OPPORTUNITY  TO  DESIGN/BUILD  A  ’’NEWSPAPER 
CLIPPING  CUTTER-  TO  CUT  THE  THIN  SKINS  ON  THE  C-141 
HORIZONTAL  STABILIZER  LEADING  EDGES  (MANPSA) . 


lO.t^.l 


Description  of  Current  Operations 


The  thin  .005  thick  stainless  steel  cover  skins  for  the 
C-141  Horizontal  Stabilizer  de-icer  leading  edge  assemblies  (8 
per  aircraft)  must  be  removed  in  order  to  inspect  and  repair  the 
embedded  direct  current  wires  and  the  heating  elements. 


10.1+.2  Description  of  Current  Process  Problems 


The  current  way  of  skin  removal  is  to  cut  -and  peel  the  cover 
skins  using  a  wood  chisel,  tin  snips,  pllars,  etc.  to  remove  the 
skin  without  damaging  the  wires  or  the  heating  elerents. 


Design  and  make  a  depth  cutter  similar  to  the  type  cutter 
used  to  cut  out  newspaper  clippings.  This  type  cutter  may  be 
set  to  cut  at  a  predetermined  depth  so  as  to  cut  the  (.005) 
stainless  steel  thin  skin  cover  and  not  cut  the  wires. 
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lO.ti.4 


Rationale  Leading  to  Chanc 


(Observation  led  to  believing  that  a  better  way  should  be 
found . ) 


This  new  method  of  skin  removal  would  allow  the  old  skins  to 
be  removed  in  an  easier  manner  thereby  saving  time  and  producing 
a  neater  and  a  more  professional  repair  30b. 

1 


10. H". 5  Estimated  Cost  Savlnc 


A  possible  savings  of  two  (2)  man  hours  per  leading  edge 
section  should  be  realized;  for  a  total  of  eight  (8)  sections 
times  two  (2)  equals  sixteen  (16)  roan  hours  saved  per  A/C. 


The  only  cost  would  be  the  "Clipping-Cutter"  design  and 
machine  costs  which  should  not  exceed  S200.  Machine  time  for 
the  cutter  should  be  under  sioo. 


10. «-  QUICK  FIX  OPPORTUNITY  TO  USE  "T"  MATERIAL  (FORM  IN  “W" 
TEMPER)  IN  LIEU  OF  "O"  (MANPS)  . 


Most  all  forming  of  aluminum  for  aircraft  requires  that  the 
material  be  In  soft  condition,  either  In  "0”  condition  or  In  "W 
temper  condition.  Both  conditions,  “O"  and  “W  are  of  the  same 
softness . 


Most  engineering  drawings  and/or  material  specifications 
call  for  the  two  material  conditions  to  be  used  interchange¬ 
ably  . 


10.i5-.2 


It  is  hard  to  store  “O**  condition  material,  easy  to  damage, 
and  handle  because  of  it’s  softness  therefore  It  is  better  to 
buy  and  store  aluminum  in  the  "T"  condition.  There  Is  also  the 
possibility  of  a  part  made  out  of  the  "O"  material  getting  on 
the  structural  airframe  of  an  air  vehicle,  inadvertantly. 


The  "0”  material  requires  a  heat  treat  operation  after 
forming  to  bring  the  part  to  a  hardened  state  or  "T"  condition. 
The  "W"  condition  is  produced  by  a  heat  treat  operation  from  the 
”T"  condition,  formed  Into  the  desired  state,  then  the  material 
returns  to  a  hardened  "T"  condition  at  room  temperature  without 
any  further  heat  treat . 


In  the  event  that  "W"  condition  aluminum  alloy  sheet  is  used 
In  lieu  of  ”0",  the  material  must  be  stored  in  cold  storage 
while  it  is  awaiting  it's  time  to  be  worked.  It  has  a  shorter 
work  time  when  It  removed  from  the  "ice-box”  due  to  the  mater¬ 
ials  ability  to  return  to  a  hardened  state  at  room  temperature. 


It  is  suggested  that  certain  selected  parts  such  as  rein¬ 
forcement  doublers  and  formed  parts  be  looked  at  and  made  from 
"W"  condition  rather  than  "0"  condition  thereby  reducing  the 
inventory  of  "0"  material  and  conceivably  reducing  material 
costs,  by  ellmlnat-lng  excess  scrappage. 


Other  production  and  repair  facilities  do  not  use  and  stock 
aluminum  sheet  stock  in  the  "0"  Temper  in  the  thickness  of  .064 
or  less  because  of  it's  softness. 


Scheduling  is  not  available  at  this  time. 


cr^  "Hnk'vs  r-e-^oires 
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10.13.  QUICK  FIX  OPPORTUNITY  TO  CERTIFY  MECHANIC  DOING  REPAIR 
WORK  ON  THE  HORIZONTAL  STABILIZER  LEADING  EDGES  FOR 
"OHMMETER"  AND  "BRAZING"  USE  (MANPSA) . 


lO.rr-.l  Description  of  Current  Operations 

The  mechanic  (Amanda  Knight)  has  to  use  an  Ohmmeter  to  check 
the  continuity  of  the  wiring  on  the  C-141  Horizontal  Stabilizer 
leading  edge  sections.  These  sections  form  an  electrically 
de-iced  section  of  the  horizontal  stabilizer.  All  sections  are 
repaired  either  by  repairing  the  wires  and  welding  breaks  in  the 
mesh . 

10. 1^.2  Description  of  Current  Process  Problems 

The  mechanic  has  to  use  the  back  shop  on  four  (4)  occasions 
for  the  use  of  the  "Ohmmeter"  or  the  "Welding  Unit,"  usually 
making  the  trips  herself,  to  verify  the  repair. 

10. t?-. 3  Description  of  New  Process 

In  repairing  the  leading  edge  sections,  the  mechanic  has  to 
use  an  Ohmmeter  to  determine  the  repair  so  why  not  make  It 
official  by  certifying  the  mechanic  In  it's  use  as  well  as, the 
welding  required  to  make  the  repairs  to  the  mesh  heating 
element . 

10.t^4  Rationale  Leading  to  Chance 

Discussed  with  Sonny  Heard,  Training,  the  possibility  of 
training/certification,  of  Amanda  Knight  and  others,  if  neces¬ 
sary,  to  the  use  of  the  Ohmmeter  and  the  Welding/Brazing  unit 
which  would  eliminate  the  back  shop  work  and  the  related  expense 
of  the  mechanic  hand  carrying  the  parts  to  and  from  the  elec¬ 
trical  building. 

10.49.5  Estimated  Cost  Savinas 

The  elimination  of  four  (4)  back  shop  operations  would  save 
4  times  2  man  hours  «  B  manhours  per  part;  8  parts  times  8  man 
hours  equals  64  man  hours  saved  per  aircraft. 

lO.fT.6  Implementation  Cost/Schedule 

The  mechanic  has  checked  out  an  Ohmmeter  for  repair  use. 
Kevin  Warnock  (926-4446)  has  moved  a  "welder"  to  Building  169 
for  the  mechanic's  use. 
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10.1^  QUICK  FIX  OPPORTUNITY  TO  NEED  HOLD INC/ SUPPORT  FIXTURES 
FOR  ALL  RADOMES  (MANPSD) . 


10. W. I  Description  of  Current  Operations 

The  primary  method  of  support  for  the  radorae  repair  In 
Building  670  is  to  place  them  directly  on  the  floor.  Some  are 
elevated  off  the  floor  by  the  mechanics  with  2  X  4*3  or  other 
makeshift  timbers. 

Holding  stands  were  made  sometime  back  but  are  not  being 
used  and  their  whereabouts  are  now  unknown. 
lO 

10. 1^.2  Description  of  Current  Process  Problems 

Some  workers  have  expressed  a  desire  to  have  the  radomes 
elevated  for  better  access  and  comfort. 

lO.iS'.S  Description  of  New  Process 

Holding  stands/fixtures  should  be  made  to  hold  the  radome  on 
It'S  side  and  to  allow  the  radome  to  be  rotated.  This  method 
would  be  similar  to  the  holding  fixture  currently  being  used 
with  the  C-141  nozzle  repair  effort. 

10.f9..4  Rationale  Leading  to  Change 

.  The  radome  would  be  accessible  from  one  side  thereby 
making  better  use  of  space. 

.  Less  worker  fatigue. 

.  Work  efficiency  increased. 

.  Production  rate  increased. 
lO 

lO.r^.5  Estimated  Cost  Savings 

An  increase  of  work  efficiency  from  10%  to  15%  is  predicted 
which  should  Increase  throughput  by  a  like  amount  for  all 
radomes  being  worked  in  Building  670. 

ID 

10.f9v6  Implementation  Cost/Schedule 

The  schedule  and  implementation  costs  will  require  further 
study  based  on  an  austere-type  stand  design. 


10.2+ 


QUICK  FIX  OPPORTUNITY  TO  PROVIDE  CAPABILITY  TO  BRUSH 
ALODINE  FOR  BUILDING  603  (MANPSD) . 


10.2t.l  Description  of  Current  Ooeratlong 


Parts  requiring  alodlne  treatment  have  to  he  taken  to 
Building  180.  which  is  about  two  (2)  miles  distance  from  603. 

lO.a+%2 


No  alodlne  treatment  is  currently  available  because  of  the 
lack  of  waste  treatment/disposal. 

10.21.3  Description  of  New  Process 


Either  one  of  the  following: 


W 

10.2+.4 


(1)  Step  up  the  existing  "Fast -Flow  pick-up  and  delivery 
system  for  the  parts. 

(2)  Temporarily  provide  five  (5)  collection  drums  with 
adequate  exhaust/vent  system  at  Building  603  and 
transfer  the  toxic  waste  to  a  tank  truck  for  disposal. 

(3)  Tie  in  to  an  existing  waste  disposal  line  at  Building 
645. 


.  Flow  time  will  be  reduced. 

.  Throughput  will  be  increased. 
.  Cost  will  be  reduced. 


10. ails 


The  estimated  cost  would  be  contingent  on  the  decision  as  to 
the  selection  of  (l) .  (2)  2£  (3). 

The  (1)  is  estimated  to  be  the  least  expensive  and  (3)  the 
most  expensive  with  (2)  somewhere  in  between  but  only  as  a 
temporary  measure.  Number  (3)  would  be  the  ideal  method  to 
provide  treatment. 

W 

10.21.6  implementation  Cost/Schedule 

Implementation  cost  and  schedule  is  contingent  on  the 
process  selected: 

(1)  Shortest  time  to  implement. 


(2)  Somewhere  in  between  (l)  and  (3)  . 


(3)  Longest  time 


\'k 

10. 2A.  QUICK  FIX  OPPORTUNITY  TO  COMBINE  REPAIR  OPERATIONS  FOR 
THE  C-141  AFT  COWL  DOOR  TO  USE  ONE  (1)  MECHANIC  IN  LIEU 
OF  THE  PRESENT  TWO  (2)  (MANPSA) . 


10.24- .  1  Description  of  Current  Operations 

The  current  way  of  reworking  the  C-141.  AFT  Cowl  Door.  Is  to 
have  one  mechanic  to  tear  down  the  old  assembly  and  salvage  the 
salvagable  hardware  and  miscellaneous  parts  and  another  mechanic 
In  another  area  to  repair/rebulld  the  bonded  honeycomb  section 
of  the  door.  (A  third  mechanic  is  also  involved  by  removing  the 
door  from  the  cowl  -  in  another  area.) 

After  the  bonded  section  is  completed,  it  is  transported 
back  to  the  "Tear-Down"  area  and  reassembled  by  the  first 
mechanic  (who  is  not  bond  certified) . 

10.24'.2  Description  of  Current  Process  Problems 

The  current  way  of  repairing  the  doors  has  no  obvious 
problems  with  the  exception  of  completion  responsibility,  and 
the  excessive  amount  of  flow  time  required  between  workers. 

10.24.3  Description  of  New  Process 

The  entire  operation  for  repairing  the  door  should  be  done 
in  one  area  and  the  part  not  moved  back  and  forth  from  one  area 
to  another.  The  "Tear-Down"  mechanic  should  be  trained  and 
certified  for  bond  operations. 

10.24- .4  Rationale  Leading  to  Change 

.  Eliminate  duplicity  of  effort. 

.  Decrease  "Flow-Time" . 

.  Provide  more  trained  workers. 


.  Provide  more  versatile  worker. 
VT- 

10.24.5  Estimated  Cost  Savinas 


At  least 
other  work. 

one 

(1) 

full  time 

mechanic 

will  be  released  for 

Flow  time 

will 

be 

1 ncr eased 

at 

least 

by  the  time  required 

for  the  part 
hours  per  door 

to 

• 

flow 

between 

the 

areas 

which  is  usually  4-6 

By  certifying  ALL  workers  for  bonding,  a  more  versatile 
utilisation  of  the  worker  is  possible  who  in  turn  is  more 
capable  of  training  others. 


This  may  be  done  immediately  with  a  very  little  cost  effect 
to  Implement. 


( 


'3 


10.29-  ^  QUICK  FIX  OPPORTUNITY  TO  MAKE  AVAILABLE  COBALT-TIPPED 
DRILL  BITS.  OR  EQUIVALENT.  FOR  MECHANIC'S  USE  FOR 
DRILLING  OUT  FASTENERS  (MANPS)  . 


10.29.1  Description  of  Current  Operations 

The  present  lot  of  resharpened  drill  bits,  especially  the 
sizes  normally  used  to  drill  out  rivets  and  other  type  fasteners 
are  not  properly  ground  on  center  and  the  tips  are  softer  than 
the  normal  quality  of  new  drill  bits. 

\3 

10.2e%2  Description  of  Current  Process  Problems 

These  off-center  and  soft  bits  wander  off-center  when  the 
fastener  is  drilled  out  sometimes  enlarging  the  hole  and 
requiring  a  backing  strip,  or  making  necessary  the  next  size 
larger  salvage  rivet  in  the  enlarged  hole. 


These  drill  bits 
only  a  few  holes  -  and 

10. 29. 3  Description 


are 

they 


soft  and 
are  dul 1 . 


consequently  do  not  last  - 


of  New  Process 


Provide  the  Sheet  Metal  Mechanic  with  a  better  quality  drill 
bit  such  as  a  cobalt  tipped  bit,  or  equivalent,  to  be  used  on 
High-Value  assemblies  when  drilling  out  rivets,  other  type 
fasteners  such  as  lock  bolts  or  blind  rivets  and  bolts. 

10.29.4  Rationale  Leading  to  Change 

The  current  quality  of  resharpened  drill  bits  is  extremely 
poor,  contributing  to  oversize  and  nonconforming  holes,  causing 
unnecessary  work  and  much  time  lost. 

Making  available  better  quality  drill  bits  for  the 
mechanic's  use,  especially  the  sizes  used  to  drill  out  fasteners 
will  same  time,  money  and  provide  a  better  quality  product. 

10. 39. 5  Estimated  Cost  Savings 

It  is  estimated  that  around  20  roan  hours  are  lost  per  unit 
every  week  trying  to  make  quality  work  with  these  inferior 
quality  drill  bits. 


Observation  and  interviews  have  indicated  that  most 
mechanics  are  not  using  the  resharpened  bits  but  are  obtaining 
better  quality  drill  bits  from  other  areas  such  as  the  F-IS  wing 
effort  which  is  supplied  with  better  quality  bits. 

10.29.6  Implementation  Cost/Schedule 


Not  available  at  this  time 


Foilowina  are  the  Potential  ImDrovefitents  for  Focus  Studies. 


QUICK  FIX  OPPORTUNITY  TO  PROVIDE  HEAVY  CARDBOARD 
RE-USABLE  SHIPPING  BOXES  FOR  SMALL/HEDIUH  SIZE  PARTS 
(MANPS)  . 


10.3.1  Description  of  Current  Operations 

Parts  are  currently  being  moved  from  one  area  to  another  by 
hand-carrying  or  by  laying  loose  on  a  rolling  hand  cart  while 
they  are  being  transported. 

10.3.2  Description  of  Current  Process  Problems 


10.3.3  Description  of  New  Process 

Heavy  cardboard,  reusable  boxes  should  be  used  to  protect 
the  smaller  parts  when  they  are  transported  from  one  area  or 
backshop  to  another  area.  These  are  sometimes  called  "Banana 
Boxes"  because  they  are  about  the  same  shape  and  construction  as 
the  boxes  used  to  ship  bananas.  These  boxes  would  be  similar  to 
the  ones  used  in  the  tubing/cable  shop  to  contain  and  transport 
parts . 

10.3.4  Rationale  Leading  to  Chance 


10.3.5  Estimated  Cost  Savinas 

Using  these  boxes  with  styrofoam  and/or  "bubble  wrap"  will 
minimize  damage  to  parts  being  transported. 

Implementation  Cost/Schedule 


10.3.6 


QUICK  FIX  OPPORTUNITY  TO  REVIEW  AND  ALLOCATE  SUFFICIENT 
AND  DEDICATED  WORK  SPACE  FOR  EACH  WORK  STATION 
(MANPS) . 


10.7.1  Description  of  Current  Operations 

Much  confusion  exists  now  in  certain  areas  because  of  the 
lack  of  dedicated  and  sufficient  space  for  the  mechanic  and  the 
work  he/she  is  required  to  do.  Traffic  cross-flow  is  Pad  and  in 
some  instances  there  is  no  assigned  or  dedicated  work  space  for 
the  mechanic  to  do  his/her  assigned  task. 

10.7.2  Description  of  current  Process  Problems 

The  work  space  for  a  given  repair  task  must  be  adequate  to 
allow  the  work  to  be  performed  in  the  most  timely  and  cost 
effective  manner. 

10.7.3  Description  of  New  Process 

Each  work  station  must  be  designed  and  space  allotted  to 
allow  the  mechanic  to  do  his/her  assigned  task  without  inter¬ 
ruption  from  people  passing  by,  cross-flow  traffic  from  fellow 
workers,  insufficient  space  and  confusion. 

As  a  stop-gap  measure,  (before  an  in-depth  facilities  layout 
can  be  made),  each  work  station  must  be  identified  and 
permanently  marked  so  that  the  mechanic  assigned  to  that  work 
station  may  work  with  a  minimum  of  interruptions.  Ralls  or 
fences  should  be  considered  to  outline  the  stations. 

10.7.4  Rationale  Leading  to  Chance 

Observation  of  several  areas  in  Building  169,  such  as  the 
areas  for  the  petal  doors  and  ailerons  for  the  C-141,  led  to 
this  present  condition. 

10.7.5  Estimated  Cost  Savinas 

Time  will  be  saved  and/or  work  efficiency  will  be  increased 
along  with  the  production  rate. 

10.7.6  implementation  Cost/Schedule 

Implementation  cost  would  involve  about  16  man  hours  to  lay¬ 
out  and  mark  that  stations.  Equipment  needed  such  as  rails  are 
assumed  to  be  available.  The  time  to  implement  would  approxi¬ 
mate  two  (2)  weeks  for  each  area  from  go-ahead. 


QUICK  FIX 
(MANPS) . 


OPPORTUNITY 


TO 


PUT 


MORE  EMPHASIS  ON  QP4 ! 


10.8.1  Description  of  Current  Operations 

Some  RCC  repair  units  do  not  have  an  active  0P4  team.  Those 
that  do  are  not  allotted  the  necessary  time  to  be  effective  - 
manpower  seems  to  be  the  problem. 

NOTE;  0P4  is  currently  being  revised  and  restructured.  It 
is  suggested  that  more  recognition  and  prestige  be  given  the 
group . 

10.8.2  Description  of  current  Process  Problems 


10.8.3  Description  of  New  Process 

More  emphasis  should  be  placed  on  the  "QP  4“  team  effort  and 
to  use  these  groups  with  greater  visibility  and  recognition  as 
problem  solvers. 

Long  standing  complicated  problems  have  a  greater  chance  of 
being  solved  when  a  0P4  team  is  active  In  the  area. 

10.8.4  Rationale  Leading  to  Change 

10.8.5  Estimated  Cost  Savinas 

.  More  employee  awareness  and  concern. 

.  Better  quality  realized. 

.  Better  worker  recognition  and  efficiency. 

.  Money  saved . 

10.8.6  Imp  lenient  at  ion  Cost/Schedule 


QUICK  FIX 
SUPERVISOR 
PRODUCTION 
AFFECT  SAME 


OPPORTUNITY  TO  INCLUDE  THE  MANUFACTURING 
IN  ALL  TASK  FORMATIONS  WHEN  QUALITY/ 
WOULD  BE  DISCUSSED  OR/AND  DECISIONS  MADE  TO 
(MANPS) . 


10.9.1  Description  of  Current  operations 

Decisions  are  sometimes  made  that  affect  the  production 
effort  or  the  quality  of  a  repair  unit  without  the  Supervisor 
being  told  or  asked  to  participate  In  the  decision  making 
process . 

10.9.2  Description  of  Current  Process  Problems 


10.9.3  Description  of  New  Process 

Better  solutions  to  MANPS  problems  may  be  realized  so  that 
when  a  task  force  is  formed.  It  is  formed  from  individuals  most 
knowledgable  and  intimately  concerned  with  a  solution  to  the 
problem,  such  as  the  Production  Supervisor  if  the  problem 
involves  the  production  effort;  or  the  Tooling  expert  if  the 
problem  involves  a  tool  change;  and  the  Planner  If  ANY  change  is 
contemplated  in  the  work  sequence  or  planning.  The  task  force 
should  always  be  headed  up  by  the  Production  Supervisor  If  the 
problem  Involves  production  or  quality. 

10.9.4  Rationale  Leading  to  Change 


10.9.5  Estimated  Cost  Savinas 

.  Better  utilization  of  the  Supervisors. 
.  Better  quality. 

.  More  Supervisor  awareness. 

.  More  cooperation  from  all  concerned. 

10.9.6  Implementation  Cost/Schedule 


QUICK  FIX  OPPORTUNITY  TO  EVALUATE  CLEANLINESS  CONDITION 
IN  WORK/STAGING  AREA  NEAR  THE  AUTOCLAVES  IN  BUILDING 
169  (MANPSA) . 


10.1 


10.12.1  Description  of  Current  Operations 

Most  lay-up  is  done  in  the  Lay-Up  Room  in  Building  169  which 
is  a  controlled  and  compatible  environment  for  the  use  of 
adhesives  and  bonding  materials  used  in  the  manufacturing  of 
MANPSA  work. 

Some  small  patches  and  repair  work  is  done  in  the  teardown 
areas  and  in  the  staging  area  of  the  autoclave.  There  is  not  as 
much  concern  or  attention  given  to  bonding  conditions  and  clean¬ 
liness  in  this  as  there  should  be. 

10.12.2  Description  of  Current  Process  Problems 


10.12.3  Description  of  New  Process 

A  study  should  be  conducted  to  determine  If  the  conditions 
are  adverse  and  if  a  plastic  curtain  dropped  from  the  ceiling 
would  help  the  situation.  The  sanding,  drilling  and  working  of 
metals/composites  should  be  moved  further  away  from  the  area 
where  adhesive  bonding  is  being  done. 

10.12.4  Rationale  Leading  to  Chance 


10.12.5  Estimated  Cost  Savinas 

The  major  benefit  to  isolating  the  bonding  from  the  fabrica¬ 
tion  will  be  to  create  a  somewhat  controlled  environment  which  a 
requirement  to  the  use  of  structural  adhesives. 

Implementation  Cost /Schedule 


10.12.6 


QUICK  FIX  OPPORTUNITY  TO  REVIEW  SAFETY  PRECAUTIONS  IN 
THE  USE  OF  METHEL-ETHEL-KETONE  (MEK) ,  DEPLETED  URANIUM 
COUNTER-BALANCE  WEIGHTS  AND  ASBESTOS  CLAMPS  USED  IN 
BUILDING  603  ON  THE  C-141  WING  LEADING  EDGE  (MANPS) . 


10.13.1  Description  of  current  Operations 

Two  safety  situations  are  prevalent  In  the  aileron  repair 
and  adjacent  areas  concerning:  (1)  The  use  of  Methel-Ethel- 

Ketone.  which  should  not  be  used.  "Safety  Solvents"  are  avail¬ 
able  and  are  not  as  toxic  and  just  as  effective  as  MEK;  and  (2) 
Inadequate  marking  and  warning  to  the  mechanics  and  handlers  of 
the  Depleted  Uranium  counterbiance  weight  used  as  the  balance 
material  for  the  weight. 

The  planners  have  addressed  the  problem  of  the  depleted 
uranium  with  a  vinyl  cover  but  it  is  not  used  effectively. 

10.13.2  Description  of  Current  Process  Problems 


10.13.3  Description  of  New  Process 

The  applicable  T.O.  lists  all  the  precautions  that  must  be 
taken  to  prevent  undue  exposure  to  the  radioactivity  of  the 
material  and  the  mechanics  are  aware  of  this.  There  is  no 
awareness  of  the  "heavy-metal"  effects  of  ingesting  ground 
depleted  uranium  powder  or  the  fact  that  grinding  or  drilling 
causes  sparking  which  would  cause  ignition.  The  Base  Safety 
Engineer  should  address  this  problem. 

10.13.4  Rationale  Leading  to  Change 


10.13.5  Estimated  Cost  Savinas 
Employee  safety. 

Implementation  Cost/Schedule 


10.13.6 


QUICK  FIX  OPPORTUNITY  TO  IMPLEMENT  METHODOLOGY  TO 
ELIMINATE  MISSING  PETAL  DOOR  STRAKE  PARTS  (MANPSA) . 


10.14.1  Description  of  Current  Operations 


The  Petal  Doors  arrive  at  WR-ALC  to  be  Inspected  and 
repaired  consistently  missing  the  StraKe  which  should  accompany 
the  door.  This  is  en  expensive  group  cf  parts!  This  is  an 
expensive  operation  for  every  C-141  Petal  Door  to  come  in  for 
repairs  a  NEW  Strake  has  to  be  manufactured  and  shipped  back  out 
to  stores! 


Where  are  the  missing  strake  parts?  Who  removes  them  from 
the  Petal  Door  Assembly?  By  what  authority  are  they  removed? 
Records  show  that  some  of  these  parts  have  a  value  of  $20  to  $30 
each  and  in  many  cases  as  many  as  twenty  (20)  parts  are  missing! 


10.14.2  Description  of  Current  Process  Problema 


10.14.3  Description  of  New  Process 


An  investigation  into  this  matter  has  been  made  and  an 
employee  was  given  a  cash  award  for  bringing  this  matter  to  the 
attention  of  his  managers  but  no  resolution  to  the  problem  has 
been  effected  as  of  this  date. 


10.14.4 


QUICK  FIX  OPPORTUNITY  TO  USE  LOCKHEAD  "STATUS"  TO 
DETERMINE  LATEST  DRANING/EFFECTIVITY  (MANPS) . 


10.16.1  Description  of  Current  Ooeratlona 

There  seems  to  be  a  bit  of  confusion  at  WR-ALC  as  to  how  to 
determine  the  effect ivity  of  a  part  or  of  a  drawing  revision. 
This  is  especially  pertinent  to  the  drawings  and  parts  for  the 
Lockheed  C-130  and  C-141  aircraft.  When  the  Air  Force  bought 
these  airplanes  from  Lockheed,  they  also  bought  the  drawings  and 
the  drawing  submittal  system,  which  would  be  in  accordance  with 
the  applicable  MIL  Specification  for  the  drawing  requirements. 

10.16.2  Description  of  Current  Process  Problems 


10.16.3  Description  of  New  Process 

It  is  possible  that  a  phone  call  to  "Status"  at  Lockheed 
each  time  could  get  an  answer  to  a  problem  involving  a  part  as 
to  whether  It  is  required  on  a  particular  Model  or  not. 

"Status"  could  also  be  used  to  verify  the  latest  drawing 
revision  or  Engineering  Order  (EO)  change  to  a  drawing. 

10.16.4  Rationale  Leading  to  Change 

10.16.5  Estimated  Cost  Savinas 
.  Time  saved. 

.  Money  saved . 

.  More  confidence  in  working  with  Lockheed  drawings. 

10.16.6  Implementation  cost /Schedule 


QUICK  FIX  OPPORTUNITY  TO  NEED  "WINDOW  AREA"  PLOT  FOR 
F-IS  RADOME  REPAIR  USE  (MANPSD)  . 


10.18.1  DeacriPtion  of  Current  Ooeratlona 

There  are  approxlaately  ISO  F-lS  Radomes  in  an  "X"  condition 
(a  condition  of  aaxinuB  daaage)  which  will  require  a  maxinua 
effort  to  repair  in  the  near  future  for  MANPSD.  (Building  670). 

10.18.2  DeacriPtion  of  Current  Process  ProhleM 

The  F-15  repair  T.O.'s  do  not  give  a  "stay-out"  or  "window" 
area  for  the  Radoae  to  help  guld^  the  repair.  Other  T.O.'s  such 
as  for  the  C-130  Radones  give  this  information  to  establish 
repair  limitations  and  help  guide  the  mechanic  making  the 
repair. 

10.18.3  Description  of  New  Process 

There  is  a  need  to  establish  the  repair  limitations  for  the 
F-IS  Radomes.  Hugh  Oarsey.  (6)5374.  HMFRB.  Cognlzent  Engineer 
is  working  with  the  test  range.  (Building  675).  people  to  derive 
Information  to  define  the  repair  limitations. 

10.18.4  Rationale  Leading  to  Change 

In  the  event  the  repair  limits  are  not  defined  it  is 
probable  that  Radomes  will  be  repaired  and  not  be  usable  thereby 
wasting  time,  money,  and  effort. 

10.18.5  Estimated  Coat  Savinas 

Cost  savings  not  determinable,  at  this  time. 

10.18.6  Implementation  Cost/Schedule 
Not  determinable  at  this  time. 


QUICK  FIX  OPPORTUNITY  TO  MOVE  F-15  CANOPY  REPAIR  EFFORT 
OUT  OF  BUILDING  670  (HANPSD) . 


10.20.1  Description  of  Current  Operations 

The  F-15  Canopy  repair  effort  occupies  only  a  small  portion 
of  Building  670  and  the  repair  effort  does  not  have  sufficient 
space . 

10.20.2  Description  of  Current  Process  Problems 


10.20.3  Description  of  New  Process 

> 

Additional  space  is  currently  needed  and  by  moving  the 
canopy  effort  out  of  the  building  more  space  will  be  available 
for  the  radomes. 

The  F-15  Canopy  should  be  moved  to  an  area  closer  to  the 
sheet  metal  repair.  Building  169. 

There  is  no  GRID  BOARD  available  to  check  the  optical 
qualities  of  the  transpar ancles  when  scratches  are  buffed  out 
and  the  surface  distorted. 

10.20.4  Rationale  Leading  to  Chance 


10.20.5  Estimated  Cost  Savinas 

Time  will  be  saved  and/or  work  efficiency  win  be  increased 
and  consequently  the’  production  rate  increased,  (See  attached 
sketch . ) 

10.20.6  Implementation  Cost/Schedule 


INDUSTRIAL  PRODUCTS  DIVISION 

DIRECTORATE  OF  MAINTENANCE.  WARNER  ROBINS  AIR  LOGISTICS  CENTER 


QUICK  FIX  OPPORTUNITY  TO  REMOVE  C-130  LEADING  EDGE 
(UNUSED)  JIGS  FROM  BUILDING  603  (HANPSD) . 


Description  of  Current  Operations 

There  are  several  unused  C-130  Leading  Edge  jigs  stored  in 
Building  603  that  are  occupying  much  needed  space  needed  for  4  - 
6  additional  nozzle  stations. 

10.22.2  Description  of  Current  Process  Problems 


10.22.3  Description  of  New  Process 

Remove  these  jigs  from  the  building  thereby  allowing  the 
C-141  Nozzle  effort  to  be  expanded,  as  planned. 

10.22.4  Rationale  Leading  to  Change 


V- 


10.22.1 


10.22.5  Estimated  Cost  Savings 

Space  is  at  a  premium  in  Building  603  and  this  space  win  be 
used  to  increase  production  rate  for  the  C-141  Nozzle  effort. 

10.22.6  Implementation  Cost /Schedule 
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QUICK  FIX  OPPORTUNITY  TO  NEED 
TOILET  FACILITY  FOR  THE  WOMEN 
603  (MANPSO) . 


BETTER/LARGER/CLEANER 
MECHANICS  IN  BUILDING 


10.23.1  Description  of  Current  Operations 

The  women's  toilet  in  Building  603  has  only  one  (1)  commode 
for  6-8  women  to  use.  Water  stands  In  the  general  area  of  the 
toilet  when  it  rains.  The  women  have  to  go  to  adjacent 
buildings  or  either  wait! 

10.23.2  Description  of  Current  Process  Problems 

10.23.3  Description  of  New  Process 
Provide  better  toilet  facilities. 

10.23.4  Rationale  Leading  to  Change 

10.23.5  Estimated  Cost  Savinas 

Increased  worker  comfort  station  and  sanitary  conditions. 

10.23.6  Implementation  Cost/Schedule 
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QUICK  FIX  OPPORTUNITY  TO  MAKE  AVAILABLE  TO  ALL  ALC'S 
PAUL  C.  BEVAN'S  "PATCH-PULLER-RING"  FOR  FIBERGLASS 
REPAIR  (MANPS) . 


10.25.1  Description  of  Current  Operations 
(See  Attachment.) 

10.25.2  Description  of  Current  Process  Problems 

10.25.3  Description  of  New  Process 
(See  Attachment.) 

10.25.4  Rationale  Leading  to  (Hianoe 

10.25.5  Estimated  Cost  Savinas 
(See  Attachment.) 

10.25.6  Implementation  Cost /Schedule 


NOTE*-*^*  THIS  IS  A  CONFIRMATORY  SUGBE5TION. 

'  .  ■  ■  -  ■  '  . '  ■  ■  ■  -  ■  - 

On  11  —  17—88,  I  discussed  and  demonstrated  this  concept  in  the  presence  o-f  Jac 
Hambr i ck , . Davi d  Turner,  and  Hugh  Darsey.  They  were  responding  to  an  AFLC  For 
103  submitted  by  mysel-f  on  11-15-33.  The  103  number  is  MANERS-8-55a.  I  have 
attached  a  copy-  j 

Problem:  Present  vacuum  bag  patching  techniques  are  costly,  both  in  labor  a..- 

material.  The  government  can  reduce  these  costs.  / 

Solution:  I  have  prototyped  and  developed  two  systems  that  greatly  reduce 

material  costs  and  labor  costs  on  the  repair  of  fiberglass  items.  One  syste' 
was  designed  and  developed  to  be  used  on  the  F— 15  radome.  It  will  work  on  a: 
aircraft  that  has  a  radome  of  the  same  configuration  as  the  F-15  radome.  Af- 
implementation  of  the  systeiA,  “/SX  of  labor  cost  and  material  costs  wi 

be  saved  in  the  patch  set-up  procedure.  '  Approximately  seven  labor  hours 
per  F-15  radome  will  be  saved.  This  system  i*s  also  effective  in  spot 
patching  on  all  types  of  fiberglass  and  on  many  fiberglass  items  DoD— wide. 
Some  examples  are  the  C— 130  radome,  C— 141  radome,  C— 141  tai'l  cone,  C— l-i-u  hat 
dome,  and  C-141  hat  dome.  '  . 

Some  benefits  of  the  F-15  patch  puller  follow: 
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1.  Eliminates  93*1  at  material  used  -for  patch  set— up  (tapes,  spring,  tacky  t; 


2.  Eliminates  9S:c  o+  patch  set-up  material  handiinc,  application,  and  remove 


3.  Eliminates  an,V  possibility  of  pulling  up  circs  by  eliminating  adhesive  t; 
presently  used.  ' 


4.  Functions  effectively  over  grid  wires,  copper  foil  tape,  radar  balancing 
tape,  and  oil-  or  fluid-contaminated  surfaces  where  adhesive  tapes  now  used 
encounter  problems.  *, 


5.  Works  effectively  on  interior  and  exterior  surfaces 


6.  I  have  prototyped  and  developed  the  part  and  mold;  no  additional  tooling 
needed. 


7.  Would  be  effective  for  field  use  in  the  form  of  an  inexpensive  kit.  The 
kit  would  consist  of  cloth,  resin.  Mylar  film,  and  patch  puller  ring.  The 
system  could  be  operated  by  a  portable  vacuum  pump. 


a.  The  system  could  be  used  throughout  the  Air  Force  on  any  aircraft  having 
radome  with  a  similar  configuration. 


9.  The  system  could  be  used  DoD-wide  (Navy,  Army,  ANG,  etc) 


10.  The  system  is  effective  in  spot  patching 


11.  All  components  of  the  system  are  durable  and  reusable.  > 


The  second  system  I  have  developed  operates  off  the.  same  vacuum  concept.  I 
have  developed  a  2— inch— wide  band  of  urethane  that ’.vacuums  to  the  radome  sur¬ 
face.  The  system  incorporates  the  vacuum  band,  a  dual  vacuum  feed,  1— inch 
masking  tape,  zinc  chromate,  and  spring.  One  vacuum  source  will  have  a  trap 
built  into  the  line  to  allow  for  bleed- outs.  Set  up  and  operation  is  as 
fallows: 
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1.  Vacuum  band  dawn  to  -face  o-f  radome  ooerating  of-f  a  straight  line  vacuum 
source  (no  trao).  The  band  will  surround  the  reoair  area. 

2.  ■  Once  in  place,  apply  the  sine  chromate  to  the  outside  -face  o-f  the  band. 

NOTE:  After  the  chromate  has  been  applied  to  the  vacuum  band  on  the  band' 

first  use,  the  chromate  will  stay. in  place  and  require  very  Tittle  handling  f 
the  ne:;t  several- patches.  Periodic  reapplication  of  the  chromate  may  be  re¬ 
quired  to  insure  effectiveness  of  the  device.  The  zinc  chromate  serves  as  an 
adhesive  for  alcohol  sheet  or  Mylar  film. 

3.  Next  apply  the  spring  with  2-inch  pieces  of  1-inch-wide  masking  tape  just 
outside  the  repair  are's  and  within  the  vacuumband. 

4.  Attach  the  vacuum  feed  with  the  trap  to  this  spring.  This  will  allow  for 
excess  air  resin  to  he  bled  -^rom  the  patch.  The  system  will  now  be  ready  for 
use. 
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5.  Apply  patch  material  to  repair  area  (per  TO  1-1-24). 

6.  Activate  bleed-out  vacuum  and  stretch  Mylar  sheet  over  the  repair,  adheri 
the  ksheet  to  the  chro.-jiate.  The  patch  is  complete. 

This  method  will  reduce  tape  use  by  90X.  Labor  required  for  patch  set  up  anc 
break  down  will  be  reduced  by  70%.  This  will  equate  to  an  average  of  6  labor 
hours  saved  per  dome  on  the  C-130  and  C-141.  I  am  in  the  process  of  making 
different  sizes  and  shapes  to  accommodate  different  size  and  shape  repairs. 
1-1-24,  pg  4-19,  para  4-36  suggests  that  mechanics  keep  their  repairs  betwee 
144  sq  in  and  324  sq  in  for  best  results.  THis  is  not  always  practical.  I 
have  developed  a  vacuum  band  that  will  allow  patches  of  500. sq  in  to  be  pulle 
Based  on  the  prototypes  and  the  success  of  the  system,  pulling  patches  with 
areas  of  1000  square  inches  and  greater  is  realistic.  The  pullers  are  alreac 
applicable  to  90%  of  the  in-terior  an  i  exterior  of  the  C-130  and  C-141  radomes 


Some  benefits  of  the  vacuumized  band  follow: 
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1.  Eliminates  70%  of  material  handling  in  patch  set-up  on  C-130  and  C-141 
radomes  (approximately  6  hours  per  radome  will  be  saved). 

2.  Eliminates  90%  of  tape  used  during  patch  set-up. 

3.  Functions  effectively  over  contaminated  surfaces  where  tape  may  lose  its 

adhesion.  / 

4.  Works  effectively  on  interior  and  exterior  surfaces. 


5.  Would  be  applable  DoD-wide. 


QUICK  FIX  OPPORTUNITY  TO  ENCOURAGE  SUGGESTIONS  LIKE 
WENDELL  PITTMAN'S  INVESTIGATION  AND  PERSISTENCE  IN  HIS 
INVESTIGATION  OF  MISSING  PETAL  DOOR  STRAKE  PARTS. 
CONTINUE  INVESTIGATION  TO  ELIMINATE  MISSING  PETAL  DOOR 
STRAKE  PARTS  (MANPSA) . 


10.26.1  Description  of  Current  Operations 

The  Petal  Doors  arrive  at  WR-ALC  to  be  inspected  and 
repaired  consistently  missing  the  strake  which  should  accompany 
the  door.  This  is  an  expensive  group  of  parts!  This  is  an 
expensive  operation  for  every  C-141  Petal  Door  to  come  in  for 
repairs  a.  NEW  strake  has  to  be  manufactured  and  shipped  back  out 
to  stores! 

Where  are  the  missing  strake  parts?  Who  removes  them  from 
the  Petal  Door  Assembly?  By  what  authority  are  they  removed? 
Records  show  that  some  of  these  parts  have  a  value  of  $20  to  $30 
each  and  in  many  cases  as  many  as  twenty  (20)  parts  are  missing! 

10.26.2  Description  of  Current  Process  Problems 


10.26.3  Description  of  New  Process 

An  Investigation  into  this  matter  has  been  made  and  an 
employee  was  given  a  cash  award  for  bringing  this  matter  to  the 
attention  of  his  managers  but  no  resolution  to  the  problem  has 
been  effected  as  of  this  date. (See  Attachment.) 

10.26.4  Rationale  Leading  to  Chance 

10.26.5  Estimated  Cost  Savinas 
(See  Attachment.) 

10.26.6  Implementation  Cost/Schedule 


THIS  IS  A  COPY  FROM  THE  "ORIGINAL" 


TO;  ALC/DPF/Donna  Layfleld 
FROM;  Wendell  T.  Pittman  (926-4812) 

DATE; 

REF.:  Reopen  and  Reevaluate  Suggestion  #863055 


Ms.  Layfield: 

I  would  like  to  have  this  suggestion  re-opened  and  re-evalu¬ 
ated  . 

I  have  been  trying  to  get  someone  to  realize  that  the 
Government  could  have  been  saving  money  since  1984.  Nothing  has 
seemed  to  have  any  effect . 

The  latter  part  of  1987  I  contacted  the  Fraud  waste  and 
Abuse  Division  and  they  checked  into  the  matter.  After  an 
inquiry  and  finding  that  on  a  lot  that  Petal  Doors  coming  to 
Depot  Maintalnance  are  stored  on  over  half  the  doors,  out  of  22 
doors,  12  were  minus  strakes.  If  I  remember  right  they  had  the 
suggestion  re-submitted  and  it  was  further  implemented  by  on 
through  the  General. 

Some  time  around  the  first  of  the  year  I  was  instructed  that 
a  S250.00  settlement  could  be  made  on  the  suggestion  or  a 
SIOO.OO  awared  would  JDe  paid  and  the  suggestion  would  be  further 
evaluated.  After  a  period  of  time  I  was  told  that  the  implemen¬ 
tation  process  had  been  completed  and  that  the  personnel  in  the 
field  could  not  O’"  would  not  comply  with  the  directives  so 
therefore  my  suggestion  warranted  no  further  compensation. 

On  the  nth  of  December,  1980,  the  doors  were  numbered  and 
logged  coming  into  the  shop.  From  then  until  17  August  1984 
some  of  the  doors  were  marked  with  or  without  strakes.  I  wasn't 
there  all  this  period  of  time  so  I  can't  verify  that  everything 
was  logged.  But  I  can  authenticate  the  validity  of  these  facts. 
From  Door  #819  thru  Door  #1131  ther  were  96  doors  sent  to  Depot 
Maintalnance  minus  strake  assemblies.  At  approximately  3,000.00 
per  strake  this  was  a  loss  of  288  thousand  dollars.  From  17 
August  1984  through  January  1,  1988  I  have  no  accurate  count  as 
to  missing  strakes  except  for  the  fact  that  out  of  even  20  doors 
12  were  missing  strakes.  Since  my  suggestion  was  implemented, 
there  has  been  a  drastic  change  from  January  1988.  July  15, 
1988  the  Petal  Door  shop  has  been  delivers  34  doors  for  repair. 
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Out  of  these  34  doors  only  3  have  been  minus  straKe.  So  as  you 
can  see  this  has  been  a  tremendous  reduction  in  lost  strakes 
since  my  suggestion  was  put  In  force.  Since  1901  my  guess  would 
be  that  over  one  half  million  dollars  have  been  lost  due  care¬ 
less  and  unattentlon.  From  12  out  of  20  doors  missing  strakes 
in  the  latter  part  of  1987  to  3  out  of  34  door  missing  strakes 
should  warrant  a  monetary  re-evaluation.  If  you  would  please 
look  into  this  matter  for  me. 

Thanking  you  in  advance. 


Wendell  T.  Pittman 
MANPSA/WR-ALC  WRAFB/926-4812 


cc;  Shirley  L.  Wade,  Manager 
Air  Force  Management 
Engineering  Agency 
Randolph  AFB,  Texas 


Honorable  Sam  Nunn 
U.  S.  Senate 
Washington,  D.C. 
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tt 

270 

32.69 

1 560004657655 JH 

It 

200 

25.77 

1560004907658JH 

tt 

204 

46.40 

1560004907669JH 

It 

258 

57.36 

1560004907671JH 

tt 

272 

82.09 

1560P077532F 

3F40352 

228 

83.62 

QUICK  FIX  OPPORTUKITY  TO  MAKE  USE  OF  AND  ASSIGN  MORE 
MANUFACTURING  RESPONSIBILITY  TO  THE  PLANNING  SECTION 
FOR  ALL  MANUFACTURING/ ENGINEERING  COORDINATION 
(MANPS)  . 


10.27.1  DeacriPtlon  of  Current  operations 

When  the  manufacturing  people  (mechanics)  have  problems  per¬ 
taining  to  the  engineering  and  other  data  requirements  for  a 
particular  unit  being  repaired  they  most  often  contact  the  tech¬ 
nical  support  people,  such  as  the  manufacturing,  tooling, 
facilities,  or  materials  engineer  in  a  DIRECT  contact  manner. 

Usually  the  mechanics  are  not  as  well-versed  as  the  planner 
as  to  the  overall  part  requirement  and  design  intent  and  conse¬ 
quently  should  take  the  problem  through  the  planner  for  him  to 
make  the  contact . 

10.27.2  Description  of  Current  Process  Problems 


10.27.3  Description  of  New  Process 

Make  better  use  of  the  Planning  Section  to  help  solve  ALL 
problems  involving  the  technical  implementation  of  the  work 
Control  Document  (WCD) . 

10.27.4  Rationale  Leading  to  Chance 


10.27.5  Estimated  Cost  Savings 

When  the  planner  is  contacted  he  win  be  in  a  better 
position  to; 

.  Assist  the  mechanic  to  prevent  work  stoppages. 

.  Revise  the  WCD,  when  required, 

,  Coordinate  the  production  effort. 

.  Influence  the  standard  hour  requirement, 

,  Help  solve  tooling  problems  and  requirements. 

*  Etc. 

10.27.6  Implementation  Cost/Schedule 


10. 2» 


QUICK  FIX  OPPORTUNITY  TO  STUDY  TO  OBTAIN  BETTER 
QUALITY/DELIVERY  FOR  THE  PETAL  DOOR  INNER/OUTER  SKIN 
ASSEMBLIES  FROM  THE  NEW  SUBCONTRACTOR  (MANPSA) . 


10.29.1  Description  of  Current  Operations 

The  new  inner  skin  and  outer  skin  bonded  assemblies  for  the 
Petal  Door,  which  are  made  off-slte  at  a  Sub-Contractor,  require 
inspection  and  repair  work  on  the  new  assemblies  before  they  are 
acceptable  to  be  used.  These  new  skins  are  sometime  dented, 
scratched,  have  voids,  have  delaminations,  etc.  that  require 
time  and  effort  to  fix  before  they  can  be  used  as  acceptable 
parts.  Also,  the  potted  location  for  the  attachment  fasteners 
require  re-pot  ting  in  the  hOneycomb  skin  area  due  to  not  falling 
within  the  potted  area.  A  cursory  investigation  shows  that  an 
increase  in  the  potting  area  diameter  from  about  one-half  inch 
to  about  one  inch  could  possibly  eliminate  the  problem  of 
re-pot  ting.  Most  of  the  damage  problems  aforementioned  are  the 
fault  of  WR-ALC  but  the  voids,  delamlnat ions ,  or  core  damage  are 
most  likely  the  fault  of  the  Sub-Contractor . 

10.29.2  Description  of  Current  Process  Problems 


10.29.3  Description  of  New  Process 

Redesign  the  Petal  Door  Assembly  Jig  to  allow  a  greater 
amount  of  work  to  be  performed  in  the  Jig  without  having  to 
remove  the  parts  so  often.  At  the  present  time  the  skin  assem¬ 
blies  and  the  frame  parts  require  removal  and  replacement 

approximately  six  (6J  times  for  each  door.  This  could  be 
reduced  by  adding  a  "Box-Jig”  adaptation  that  would  allow  the 
skins  to  be  folded  back  out  of  the  way  rather  than  removing  the 
skins  and  the  frame  from  the  jlg  each  time.  More  jigs  are 

required  for  the  current  workload  of  Petal  Doors. 

10.29.4  Rationale  Leading  to  Change 


10.29.5  Estimated  Cost  Savinas 

An  Investigation  team  should  be  formed  to  ascertain  how  much 
time  and  money  is  being  spent  to  rework  these  "New"  inner  Skin 
and  Outer  Skin  Assemblies  and  visit  the  new  Subcontractor,  if 
necessary . 

A  cursory  investigation  has  also  discovered  that  these  skin 
assemblies  frequently  are  not  made  to  the  correct  contour! 
After  reviewing  the  bonding  capabilities  and  the  autoclave 
facilities  MDMSC  has  concluded  that  both  of  these  skin 
assemblies  should  be  made  at  WR-ALC! 


10.29.6  Implementation  Cost/Schedule 


QUICK  FIX  OPPORTUNITY 
PEOPLE  TO  HELP  SOLVE 
EFFORTS  (MANPS) . 


TO  MAKE 
PROBLEMS 


BETTER  USE  OF  QUALITY 
RELATED  TO  THE  REPAIR 


O’ 


10.30.1  Description  of  Current  Operations 

The  Supervisors  and  their  Designees  often  do  not  call  the 
Quality  Assurance  Specialist  to  help  solve  problems  arising  from 
the  repair  effort . 

10.30.2  Description  of  Current  Process  Problems 


10.30.3  Description  of  New  Process 

The  Quality  Assurance  Specialist  should  be  used  by  issuing  a 
Request  for  Quality  Assistance  (RQA)  CAFLC  Form  354). 

The  Quality  Assurance  Specialist  will  use  the  s)cllls  and 
facilities  available  to  develop  valid  solutions  or  recommenda¬ 
tions  on  all  RQAs.  Examples  include;  Quality  Engineering. 
Methods  Improvement  Laboratory,  chemical  or  materials  labora¬ 
tories,  and  subject  matter  specialists  from  other  divisions  or 
directorates.  All  corrective  actions  will  be  thoroughly  co¬ 
ordinated  with  all  activities  having  a  primary  or  collateral 
responsibility. 


10.30.4  Rationale  Leading  to  Chance 

10.30.5  Estimated  Cost  Savinas 

Time  will  be  reduced  and/or  work  efficiency  wiH  be 
increased  and  as  a  result  the  production  rate  increased.  (See 
attached  copy  of  MAOI  74-2.) 

Implementation  Cost /Schedule 


10.30.6 


WARNER  ROBINS  AIR  LOGISTICS  CENTER 
Directorate  of  Maintenance 
Robins  Air  Force  Base  GA  31098 


HA  OPERATING  INSTRUCTION  74-2 
23  June  1988 


Quality  and  Reliability  Assurance 

REQUEST  FOR  QUALITY  ASSISTANCE  (RQA) 

This  MAOI  outlines  procedures  for  submitting  a  Request  for  Quality  Assistance 
(RQA).  This  instruction  applies  to  all  employees  and  organizations  in  the 
Directorate  of  Maintenance  (MA). 

1.  GENERAL.  The  purpose  of  the  RQA  program  is  to  provide  all  employees  with  a 
medium  to  seek  solutions  for  a  known  or  suspected  problem  on  any  product,  pro¬ 
cess',  system,  or  procedure  that  may  adversely  impact  the  quality  of  products  or 
services  produced  by  this  activity. 

•2.  REQUIREMENTS.  AFLC  Form  354,  Request  for  Quality  Assistance  (RQA),  is  a 
means  of  initiating  requests  to  the  Product  Quality  and  Reliability  Division 
(MAQ)  when  initial  investigative  actions  have  failed  to  remedy  the  problem. 
Anyone  who  recognizes  or  suspects  a  problem  may  initiate  an  RQA.  The  RQA  will 
not  be  used  for  resolution  of  personal  grievances,  subjects  covered  by  the 
MasXer  Labor  Agreement,  matters  under  the  jurisdiction  of  40-series  regulations, 
or  items  covered  by  other  programs  (component  failures-use  QDR,  tech  data 
errors-use  AFTO  Form  22,  etc). 

3.  PROCEDURES: 

a.  Individuals  requesting  Quality  Assistance  will: 

(1)  Prepare  AFLC  Form  354  when  a  suspected  or  known  deficiency  is  com¬ 
promising  the  quality  of  a  product  produced  by  MA. 

•(2)  Complete  all  blanks  of  Part  I  of  AFLC  Form  354  and  forward  to  the 
applicable  Quality  Branch  (MAQ_).  Routing  through  section  and/or  branch  office 
is  at  the  option  of  the  applicable  division.  The  form  may  be  handscribed. 

(3)  State  the  deficient  condition  in  sufficient  detail  to  aid  inves¬ 
tigation;  that  is,  include  attachments,  national  stock  numbers  (NSNs),  technical 
orders  (TOs)  ,  etc . 

(4)  Assist  Quality.  Assurance  Specialist  doring  problem  review. 

b.  Applicable  Quality  Branch  (MAQ_)  will: 

(1)  Maintain  an  RQA  log  book  reflecting  the  RQA  control  number,  date 
request  received,  subject,  initiator's  name,  office . symbol ,  suspense  date,  and 
date  project  closed. 

(a)  The  control  number  will  be  comprised  of  the  Quality  Branch 
symbol,  the  last  two  digits  of  the  year,  and  the  numerical  sequence  of  the- proj¬ 
ect  (for  example,  MAQB-86-1). 

(b)  A  suspense  date  of  not  more  than  -25  workdays  will  be 

established . 

(2)  Contact  the  originator  of  the  RQA  to  obtain  additional  information 
as  required. 

(3)  Perform  a  comprehensive  evaluation  concerning  the  problem  iden¬ 
tified  through  the  RQA. 
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(4)  Coordinate  all  f indings/recommendations  with  responsible 

oe*‘visors.  ^ 

(5)  Provide  the  initiator  a  thorough  report,  with  recommendations,  if 
applicable,  within  established  suspense  date.  Also,  provide  copies  to  other 
organizations  with  an  interest  in  or  collateral  responsibility  for  the  problem 
or  for  actions  associated  with  the  solutions  or  recommendations.  If  evaluation 
cannot  be  completed  within  required  suspense  date,  provide  initiator  with  an 
interim  status  report. 

(6)  Initiate  requests  to  effect  changes  to  technical  orders,  •‘egula- 
tions,  or  other  directives  when  needed. 

(7)  Provide  all  recipients  of  the  initial  report  with  copies  of  all 
follow-on  correspondence. 

(S)  Maintain  a  file  on  completed  RQA  actions  in  accordance  with  MAQOI 

T'l-I . 

c.  The  Quality  Assurance  Specialist  will  use  the  skills  and  facilities 
available  to  develop  valid  solutions  or  recommendations  on  all  RQAsv  •  Examples 
include;  Quality  Engineering,  Methods  Improvement  Laboratory,  chemical  or 
materials  laboratories,  and  subject  matter  specialists  from  other  divisions  or 
directorates.  All  corrective  actions  will  be  thoroughly  coordinated  with  all 
activities  having  a  primary  or  collateral  responsibility. 

d.  Applicable  personnel  shall  assist  the  Quality  Assurance  Specialist 
during  evaluation  process  and  assure  corrective  actions  are  taken  when  a  proble 
is  identified  to  their  particular  area. 

. THE  DIRECTOR 

'/^c  (kr,  /I 

•WALTER  R.  PEACOCK.  Jr .  Col.  USAF 
Chief.  Resources  Management  Division 
Directorate  of  Maintenance 
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REQUEST  FOR  QUAUTY  ASSISTANCE  (RQA) 

f  aOM  (Ntmt,  ( 


I.  Off^rinon.  iKtaiwct*} 

Jane  Ooe/MA1(PM/3A91 

SUBJECT 

(Systea/Icea/Frocess) 

^BOBLEMfCONOinONjBECOWMENOAriON  fJE  Ac«e»dL  <onnnw«  on  rttrtrs*.  Oo  not  writ*  BtJow  r/Mi  block.) 


TSST* - 

4  Apr  86 


MAQ. 


N 


(Define  problem  In  sufflclenc  derail,  state  previous  actions  taken  to  resolve  problem, 
attach  all  pertinent  Information  -  drawings,  previous  correspondence,  etc.) 


iiONAruAE 

(Signature  of 

Initiator) 

1  REPORT  1 

TO 

manpm 

FROM 

MAQ  NM 

control  NUMgER 

MAQM-86-3 

date 

14  Apr  86 

(Provide  findings,  recommendations ,  action  taken,  and  benefits  derived.) 


COesfCTIVE  ACTX3N  ON  THIS  At POSf  ll 

lx  I  COMSuh  CI3  WKOING 


Ijcnatuu 

(Section  Laval) 


I  I  NOTBEOUJBtO 
6ii<3AMZan3w 
HAqHH 


MAQ  MANHOUBS 

14  hrs 


iXTENSlbN 

2441 


AFLC^^Im  wvwolf0.rioaweiBluSE05^;,,^^__  ^^7-  jZ,  ^ef^Dt>OcEl> 


©VERALL  3rATU^  CifZ,  CoNJCg.P.fviS 
_ _ _  „  _  B»ct.P,\cH  S‘^»4‘  ?9 

_  •  VVarm-br-R  ob/ms  ALC  is.  a_ /VICE  ..Pli<5^^  To 

_UJ_ClT;^<^_, _ <»_Ci O0--  P C rAC-&S„  TO  , H- A-T. _  A aJ O  “TM. B 

_ _ IVBAT^&^_IS_  .  Ve-ft.Y  ^00*0 _ _ _ _ 

-V.  lllR-ALC  /s._Cci/Ov/eA^/e.MT  To  ouft.  /Wotb^ 

-._  AAjo_To_JS^Q/?P//vld:. _  _ _ _ 

% 

-  •__/rtos»T-_  Bmi^coYee-s  A'P-e.  Ve^v  coo  AbSatvi/c 
u;iTH  TTs.;  X  T.  e.ffo/2t. 

«  Th-S  1/W^A'tC  'PBOFL6  U:^Si2.B._XfOT::.  AOBQOAnaLV 
.  £4it)C.>ATE.D  Aa/D  PRE-PA/^E.^  F6l2._0tJR  V/S  iT. 

•  CoQ  (jOiTH  the  Pcr^-A/iOER-Sj  (QuAL/t^ 

Aajo  3cHsu:>oLe4€.s  ees/o  BxciscceuT. 

ScH-^t/cQie^  ASSISTHO  03  OJITH  60/^"Flou/“ 

£PFcPx. 

•  Ou^  PcRriOlO  THE  XT.  ^i'De  BFFGier  liUAS 

ORCvAAJ  i2:EJ0  AMO  FFP/^IFA/'T. 

®  Acu  ^CC.  R^oces^  Cha/^acteRi^at&o  "DAtja 

Cot-cacT-lOo  ujeiOT  E^TRba^elv  uuelL., 

•  Uj^  HA-S^  C^OOO  ACCGJS^  TTi  /^/Sl^/^^CAO 

RecoR5^^  (PP  4  j^Ecoeos  ,  Etc. 

<* 

®  WJe  A'Jttbmoe.O  ‘=5H\J&fAc  0P4-  AaBe>nAj<cs  A-S 

(OAS^i/S^S. 


2.  OF  2- 


- ?_SrL_jL^u_i_5 U_S^  A to:3^0.E__  _  . 

_ : _ aLG^--Jt^jQ_  M  fVyig-  f- _ 

_ /?z?oj^6 _ I  j5_e  PjQ-/j9__'r^^  _ 

_ _ _ _ 

- ^„'t/vJXGRcHjW^e_6F_  /Ai:E0i2/n<^ni  o/O  u^rrw  _  o^ur? _ 

_ HJi2^-  ^L-C. CO  U  _  -Af-ti  T_  a <5;  0  6  D _ 

_ 6U _ 0-C  C_A-S  lO  /U_, _  _ _ _ _ 

_ ?_Auu_^RBv/iOa^  O^-S^  SO- D/6W 

_ As  'V.  Fcoua_Tims  (^/Qocbss  /FLOuo 

T;<^e^  _E_Tc.  U/AS_  T)£.tAil_  AMt) 

0  6  /^<^C.CT  e  0  uu  t4  ..  _  M  s  c  £  S  S  A€,V  ,  . . . 

-  -  -®._\\Js_  H^COVG.RBO._T?^A^.  A__Taj6-  OU e.e^>_ E-W/ AJO 
—  .sewe  -Td  APPfiO^;KTOAT\=^V„  '!d9/U-'Tj^£- 

'ScH^'D  u  uB .  .  _  .  . . 

_ ®_  Ws-  Oj2/<;r^J««^-eo  APPf^Oiimm^LY  /<^?C'/C<.)7>c 

__  ms.  _  _  .  _ 

. Q.0(L_  D/ATW_  V>AL/.DAT/0^J---.P<2oc£SS  6JUB/Ur . 

a;E.uc^.  . 

Ki  c  H 

S'-W-?^ 


PART  OPERATION  SUMMARY 


CM 


Ot 

< 

OS 

oa 


>- 

< 

o 


CO 


CO 

o 


< 

o 

o 

o 

3 


<D  ‘O 
z  o 

►H  CO 

o  o 


00 

z 


< 

3 


o 

< 


UJO 

a. 

>  •• 
»-Q 


X 

h* 

<z 

OQi-i 

z 


(/> 
Q£ 
I  3 

•  O 


Si 

UJ  »- 
OS  I  U 
»-«  «  < 
3  I  OS 

a  u. 


z 

(/) 


z 

»-tZ 
Qt-O 
O  UJ 


< 

Z 

oo. 

< 


< 

> 


ooo 

ooo 


CM 

o 


CM^«-40^ 

•Ncnoko^ 

<M«^OOCO 

000-^0 


oe  oo 
r«*r^ 


z 

< 


z 

os 

h- 

PM 

PM 

o 

Ui 

z 

< 

Ui 

a 

o: 

PM 

Ui 

lu 

z 

oe 

oe 

UI 

m 

2 

o 

Qe«M 

o 

< 

a. 

(L 

> 

h- 

1 

rM  •' 

Z 

H* 

< 

in 

UJ 

< 

a 

O 

m 

••fsj 

z 

ZH« 

o 

0<n 

< 

or 

PM 

u 

u. 

»*UI 

PM 

r) 

<-l 

oe 

oe& 

O 

ujZ 

PM 

H 

Z 

a.< 

X 

Ui 

& 

Ocn 

Ui 

PM 

Z 

o 

ujm 

> 

»-o 

Ui 

oeo 


o 

CM 


Ui 

Ui 

U 

z 

< 

oe 

oe 

3 

o 

u 

o 


> 

u 

oe  Ui 

Ui 

oe 

00«M  0> 

o 

PM 

UJO 

oe 

< 

z 

(/) 

P- 

o. 

O)  O)  Ck  ^ 

UJ 

<(/) 

p- 

CMCMin  CO 

z 

Xae 

z 

>- 

Ui 

UJ 

UI 

I- 

u 

< 

PM 

Z 

o 

PM 

a. 

o 

» 

PM 

z 

(nz 

z 

Z 

oe 

o 

< 

ZO 

a 

o 

oe  < 

O 

p« 

PM 

UI 

>- 

PM 

<  -IPM 

p- 

UJ 

.  < 

oe 

P- 

-»  <1- 

o 

o 

Z 

O 

z 

zz  zz 

< 

in 

UJ 

o 

03 

osO^oeui 

u. 

z 

UJ 

Cl 

UI 

PM 

OZ<OZ 

o 

UJ 

i  w 

>• 

p- 

oe 

u.<ZZO 

Ui 

PM 

z 

h- 

< 

1- 

PMPMOCOO. 

U 

p- 

(/) 

u 

Ui 

ZoeOOx 

z 

z 

Z 

PM 

ZI-Z-IUI 

< 

CO 

z 

O 

o 

oe 

PM 

u 

PM  • 

as 

oe 

a. 

P— 

z 

►- 

< 

<  •• 

o 

Ui 

V) 

os<n 

o 

PM 

eu 

ujX 

Ui 

o 

o 

z 

a.  UJ 

Q 

a 

< 

Ot- 

1 

o 

o 

X 

PM 

1 

o 

•H 

o 

1 

o 

z 

1 

O) 

o 

>UJ 

1 

oe 

oc 

< 

o 

X 

Q0 

PM 

o: 

> 

Ui 

0.0 

oo 

z 

Zr^ 

PM 

</) 

Ui 

00 

Ui 

» 

Q£ 

z 

03 

UJ 

1 

Z 

ao 

O 

X 

1 

o 

UICO 

oc 

PM 

1 

z 

oe 

<  O  o  o  «n  in  *4  pN.  o  o  o 

ZUJ  CMCnCM 

H'oe 

ou. 

< 

ooooooooooo 

*4CMn^(n<op*»ooo>o 


Ui 

< 

Ui 


< 

Cvj 

X 

1 

oo-  . 

> 

<o 

1  X 

ee 

o 

♦  I< 

< 

< 

«o 

1  ox 

CO 

1  H- 

as 

1  <z 

03 

1  00  U4 

UJ 

UJ 

1  z 

u. 

K 

1 

< 

1 

UJ 

'  O 

1 

z  . 

>• 

1 

O-J 

< 

O 

1  (/) 

< 

O 

o 

1  OS 

> 

t-t 

3 

1  <  3 

as 

1  1  o 

CO 

Ik 

1  1  z 

UJ 

• 

o 

(D 

OQ 

1  UJ 

m 

O  UJ  ■ 

<  XZ 

< 

n  a. 

t^o 

CO 

O  >“  • 

o^*-i 

a: 

03 

UJ  H-> 

Ul 

z 

X  UJ 

as  O 

H-  ... 

o 

M  < 

Ul 

o 

<UJ 

Z  OS 

X 

o 

Q  l^-J 

a  u. 

< 

O  OSUI 

UJ 

os 

3  tua 

OS 

<  . 

* 

a. 

<t/i 

>- 

Xas 

z  >- 

Ul 

Ul  I- 

X  a 

Ou 

n 

h- 

X 

3 

z 

Z 

OS 

o 

o 

O 

a 

O  OS  < 

o 

u 

Ul  >- 

•-<  < 

»— 

Ik 

< 

os 

1—  ~J  <h- 

o 

o 

z 

■  O 

3  Z3  ZZ 

< 

< 

1/)  UJ 

•  O 

03  osOkiasuj 

Ik 

z 

X 

^  o. 

1  Ul 

•1  oz<oz 

o 

as 

•H  > 

1  1— 

o:  u.<ZZO 

UJ 

< 

I/I  I- 

I  < 

W  »-4k40SO&. 

o 

w 

2. 

o 

1  O 

CO  ZOsOCx 

Z 

z 

X 

u 

••  z 

1 

11  3t-Z-IUJ 

< 

03 

3 

OS 

z  o 

1 

a 

OS 

k4 

CO 

o  *-»  • 

1 

OS 

OS 

a.  h- 

1 

z 

z 

<  •• 

« 

u 

o 

o 

OS  00 

1 

u 

Cl 

uiX 

1  UJ 

o 

Q 

H- 

z 

a.  UJ 

1  a 

o 

< 

NN 

Oi- 

1  o 

o 

OS 

03 

>  u 

UJ 

00 

1 

a. 

o 

o 

1 

o 

O 

OS 

O.Z 

1 

o> 

Ou 

1 

h~ 

OS 

Z 

OS 

UJ 

00 

o 

< 

z 

z 

O. 

OS 

(J 

< 

< 

>• 

3 

GO  ' 

uo 

Zl^ 

CO 

UJ 

O 

(/) 

1  OS 

z 

UJ 

1  z 

Oo 

< 

X 

1  1  o 

UlUO 

M 

1  t  X 

as 

z  »- 

1  1 

^  2 

1 

o 

Z  o 

1  UJ 

ujin 

1  X 

> 

u. 

»-^z 

NN 

Q»-0 

KO 

o 

UJ  1-4 

z 

os  1  ^ 

1-^ 

kJ  t  (J 

UJ 

(/I 

Z  1  < 

QCO 

O  OS 

UJ  u. 

z 

OS 

o 

OS 

UJ 

in  H> 

z 

o  as  ' 

o 

< 

o 

^  & 

^  > 

1  KJ  .. 

z  »- 

< 

in  UJ 

<  o 

o 

in  •'fsj 

z 

o 

^  ZM 

•J 

O  Ovi 

1 

< 

1 

u 

Ik  >-ui 

I 

M 

<a . 

n 

1  ^ 

oc 

ZUJ 

os  a. 

1  ^ 

o 

^as 

■  uiX 

1  M 

Uu. 

? 

1  z 

M 

< 

Cl  Ocn 

1  </) 

ooooooooooo 

Z 

m 


(/) 

< 

(/) 


PART  OPERATION  SUMMARY  I  ® FRIDAY.  FEBRUARY  24.  1989 

ALC;  WARNER  ROBBINS  RCC;  MANPSB  SHEETMETAL.  SHEETMETAL  MANUFACTURING 


< 

z 

1 

OQ- 

<o 

1  X 

o 

f  i< 

< 

00 

•  oz 

00 

1  h- 
1  <Z 
t  QQhi 

UJ 

1  X 

1 

< 

1 

'  a 

1 

3 

o 

«  00 

< 

o 

i  0£ 

> 

>  i  3 

1  1  o 

in 

• 

1  1  X 

UJ 

OQ 

1  UJ 

o 

O  UJ  * 

1  ZZ 

Cl  a. 

*-‘0 

sn 

UJ  >-  •• 

OH-hi 

ae 

UJ 

UJ 

Z  UJ 

oe  «  o 

H- 

•  < 

UJ 

<UJ 

X  1  oe 

Z 

O  HI  ^ 

a  u. 

< 

O  QSUJ 

UJ 

as 

3  ujO 

as 

< 

►- 

Ou 

<</) 

h- 

Xoc 

z  >- 

UJ 

UJ  H- 

M 

Z  CT 

►- 

o. 

o 

3 

Z 

O 

o 

as  < 

o 

HI 

<  -IHI 

1— 

as 

H* 

-J  <W 

o 

O 

•  O 

3 

Z3  ZZ 

< 

1  o 

00 

aso^asui 

u. 

z 

1  Hi 

w 

oz<oz 

o 

»  H* 

oe 

u.<zzo 

•  < 

H> 

^H^aso^ 

u 

1- 

»  o 

in 

zkOOx 

z 

3 

z 

z  o 

U  Hi  • 

Q>  »- 

1 

1 

1 

o 

3l«Z-tUJ 

< 

oe 

as 

3 

CD 

HI 

oe 

«</) 

ujZ 

1 

1  w 

u 

H 

in 

&Ui 

‘  o 

o 

Oh- 

'  o 

o 

'  o 

a 

1 

o 

Q^Z 

Ou 

1 

1 

OI 

Z 

C/l 

o 

z 

00 

o 

< 

>■ 

ca  ■ 

uo 

zr^ 

in 

UJ 

(/) 

<  as 

3 

UJ 

I  3 

QO 

Z 

1  1  o 

UJ10 

H4 

1  i  z 

ae 

Z  M 

1  1 

2  2 

1 

o 

z  o 

1  UJ 

ujin 

1  z 

> 

u. 

HIZ 

o 

Q>-0 

UJ  1^ 

z 

«  1  1- 

HI  1  <J 

UJ 

(/9 

3  (  < 

aeo 

i/9 

O  oe 

Cl 

UJ  u. 

z 

9C 

o 

oe 

rsi 

UJ 

in  K 

O  CB  ' 

0 

< 

o 

a. 

a.  >. 

H 

1  M  ■. 

z  >- 

< 

m  uj 

S  O' 

o 

m  oriij 

^  ZM 

Z 

a 

O  0</) 

1 

< 

«  M 

1 

o 

•1 

tU  KUI 

1 

<o 

Cl 

1  ^ 

oe 

3ui 

aea. 

1  ^ 

5 

l-QB 

*  uiZ 

1  M 

uu. 

? 

1  Z 

< 

Ocn 

t  (A 

M 

ooooooooooe 

z 

A 


t 

iA 


PART  OPERATION  SUMMARY  FRIDAY,  FEBRUARY  24.  1989 

ALC :  WARNER  ROBBINS  RCC ;  MANPDA 


(O 

o 


I  X 

'  3:< 

I  ox 


X 

OQ. 


< 

O 

o 


I  QO1--1 

•  X 


t 

I 

I  </) 

■  oc 

I  I  X 

»  I  o 

I  i  X 


< 

> 


m 

1  UJ 

0 

0 

U1  ‘ 

'  Xz 

z 

0 

-  a. 

1^0 

(/> 

u. 

>  •• 

Of 

ac 

00 

l-Q 

UJ  ^ 

UJ 

oc 

X 

u 

0:  1  0 

H- 

1  ^ 

Ui 

0 

Q 

<UI 

2  '  * 

O’  u. 

X 

< 

8 

0 

QSUi 

UJ 

Of 

3 

UiO 

oc 

< 

& 

<(/) 

H- 

Xo: 

z  > 

UJ 

UJ 

X  a 

a. 

»— 

w 

X 

0 

X 

0 

UJ  >• 

z 

0 

OS 

< 

< 

oe 

0 

os 

'  0 

H* 

X 

XX 

<>- 

XZ 

0 

< 

1  0 

0 

a:0-Josuj 

u. 

u 

CL. 


z 

o 


<  •• 

OC</i 

UiX 

&  UJl 


o 

Ouj 

x 

(/) 

z 

o 

<c 

oa  ' 


< 

u 


U4 

o 

o 

o 


»-»  oz<oz 
Q:  u.<XZO 

(/)  ZQsOCx 
X»-X«IU1 

o 


o 

o 


o 

X 

o 


z 

o 


X 

CD 

»— 

o 


z 


<A 

•  oe 

•  X 

«  I  o 

I  •  X 

I  i 
I 

I  Ui 

I  X 
•^Z 

owe 


o 

a» 


V 

00 

z^^ 

Ui 

X 

00 

UJ<0 

a: 

u. 

o 

luin 

> 


a 

UJ 

h4 

z 

oe 

1  >- 

►4 

^4 

1  0 

UJ 

X  ' 

1  ^ 

oeo 

(/} 

a 

oe 

0 

UJ 

iu 

X 

oe 

0 

oe 

m 

IM 

*» 

in 

K 

3 

0 

oe  • 

0 

< 

0 

•4 

a 

a. 

>• 

wi 

1 

N  *• 

z 

< 

m 

UJ 

< 

a 

0 

; 

m 

••KJ 

x 

0 

"j 

ZM 

Of/f 


oso. 


0</9 


<0 

K  SUJ 

I  o 

•  M  ^  Olfc 

IX  (/}  ^ 

I  </)  M 


00000000000 


X 

(/» 


a> 

oo 

o> 


>> 

oe 

< 


OS 

1  <z 

OD 

1  0DH4 

Ui 

UJ 

1  z 

bu 

►- 

1 

< 

1 

UJ 

•o 

1 

3 

>• 

i 

3-1 

< 

o 

1  (/) 

< 

O 

o 

I  05 

> 

1-4 

o 

1  1  3 

OS 

z 

1  1  O 

Ik 

M 

1  1  z 

OS 

1 

<o 

3 

ffi 

1  UJ 

in 

H- 

o 

UJ  • 

1  ZZ 

o 

n 

& 

►hO 

<A 

(D 

< 

o 

>  •• 

OS 

Lk 

m 

UJ  H- 

UJ 

3 

z 

UJ 

OS  «  O 

♦- 

Z 

-1^ 

►H  1  < 

UJ 

< 

<UJ 

3  1  OS 

z 

Z 

a 

O  u. 

< 

o 

QSUJ 

UJ 

OS 

'3 

UlO 

OS 

< 

>- 

uj 


X 

t/i 


< 

H* 

UJ 

Z 


<(/) 

Zoe 


Z 


3 

O 


3 

a 


i  C 


3 

</) 


Z 

o 


< 

as 


a. 

O 


os 

< 


eo 

Vi 

a. 


z 

o 


<  •• 
0S(/) 

ujZ 

o»- 


o 

< 


m 

o 


«A 

^  ZM 
O  0</» 


W  K>UJ 
(«) 


3 

a.  >- 

z  »- 

I  ® 


z 

(/> 


< 

z 

QO. 


>• 

>- 

a 


o 

a 


< 

u 


</i 

Ui 

O 

z 

< 

as 

as 

3 

u 

8 


^ 

3  Z3  ZZ 
a  oso^asui 
^  OZ<OZ 
os  u.<zzO 

</)  zasOCX 

*-i  3l-Z-iUJ 
O 


o 

o 


o 

< 


o 

z 

< 


o 

8 


z 

o 

1 

o 

< 

a.z 

1 

o 

z 

Ouj 

1 

z 

V) 

o 

o 

z 

«0 

o 

o 

OS 

< 

> 

CD  • 

uo 

Zf^ 

(/» 

UJ 

C/) 

1  OC 

3 

(/) 

UJ 

1  3 

OO 

z 

z 

1  t  o 

UJ(0 

►4 

»i4 

1  1  Z 

z 

CD 

z 

1  t 

u. 

flO 

</i 

2 

1 

a 

o 

z 

o 

1  UJ 

uJin 

oc 

i  Z 

> 

u. 

t-4Z 

OS 

Q»-0 

t-o 

UJ 

O 

UJ  IH 

z 

z 

oc  »  »- 

OS 

M  1  u 

UJ 

< 

(/9 

3  1  < 

zo 

</» 

O  OS 

o 

UJ  u. 

z 

06 

o 

C4 


< 

o 


< 

o 


<a 

3UJ 


Ou. 

< 


ooooooooooo 


CA 

< 

</> 


DISTRIBUTION  OF  CHOICE: 


a» 

00 

O) 


<  O0>O  O 

C«4 

z  ooo  o 

1 

oo.  . 

>• 

(O 

1  X 

^  •hO«h  w 

oc 

< 

o 

00 

:sf 

< 

00 

1  »— 

oc 

1  <z 

to 

1  OJPH 

UJ 

lAj 

•  z 

DoemOO 

u. 

■ 

oo^iAOm 

1 

UJ 

CM 

“ 

-  O 

t 

z  . 

>• 

1 

0-1  OOOWO 

< 

o 

■  CA 

< 

o 

o 

1  OC 

> 

3 

«  P  Z 

oc 

1  1  O 

CA 

Ik 

!?  < 

1  1  Z 

UJ 

(O 

o  m  •• 

1 

1  Ui 

oo 

o 

z  O  UlO 

(  Zz 

rsiM 

< 

< 

>-t  '  C?  CL 

•hO 

CA  iniA 

oe 

(O 

o  z  > 

QH-^H 

OC 

oe 

Z  O  l-Q 

UJ  »- 

UJ  unr^ 

z 

ox  ui 

Q£  (  O 

V*  ... 

o 

UI 

CO  . 

PH  1  < 

UI  cgin 

o 

z 

...  <UJ 

z  1  oe 

X  ^<-4 

o 

o 

UI  o 

O  u. 

< 

a. 

>  .cj  oeuj 

UJ 

OC  OOlA  O 

X 

•^3  ujO 

oc 

<  . 

UI 

c/>  ^ 

a.  <o(0<o  oo 

UI  <(/) 

»- 

CM  (M 

z  Xoe 

Z  >. 

UJ 

O  UJ 

UJ  H- 

o 

<  »-• 

z  a 

a. 

o 

y  H- 

X 

-<  OO 

z 

Z  ^ 

oc 

o 

<  oeO 

a 

O  OS  < 

o 

t-  .  Q. 

UJ  >- 

•H  < 

H 

Ik 

W  < 

oc 

»-  -1  <►- 

o 

o 

X  ^ 

1  O 

o  zz  zz 

< 

^  lO  UJ 

1  o 

03  oeO«goeuj 

Ik 

z 

UJ  «  a. 

1  UJ 

•H  oz<oz 

O 

oc 

UI  ^ 

1  H- 

os  u.<ZZO 

UJ 

< 

X  U>  1- 

«  < 

h-  MkPOSOa. 

o 

H 

s 

t/i 

t  o 

CA  ZOSOOX 

z 

z 

X 

z 

1 

•H  Z^*Z-JUJ 

< 

03 

z  o 

1 

o 

OS 

i/i 

o  ■ 

1 

oe 

oe 

a.  w 

1 

Z 

<  <  •• 

1 

o 

CA 

o 

</i  Oit/i 

1 

<J 

k4 

uiZ 

1  UI 

o 

O 

Z  Q.Ui 

1  o 

o 

< 

<  OH. 

1  o 

o 

OC 

X 

»  <J 

w 

1 

<L 

o 

1 

o 

O 

o  z 

1 

O) 

O  >UI 

1 

1- 

oc  oc 

oc 

s 

o 

< 

00 

Q. 

oc 

> 

(/>  ao 

(JO 

z 

Zk. 

<A 

UJ 

03  </) 

1  OC 

z 

GO  UI 

1  z 

oo 

o  z 

!  1  O 

UJ<0 

oc  ••  PH 

1  1  z 

OS 

z  ^ 

1  1 

Ik 

a:  (/)  3 

1 

o 

UJ  z  O 

1  UI 

UJIA 

z  -1 

•  z 

> 

CK  U. 

phZ 

01-0 

HO 

3  O 

UJ  PH 

z 

oc  1  t- 

M  1  o 

UI 

O  C/l 

O  t  < 

oco 

-J  (/I 

O  ae 

Cl 

<  PH 

UI  Ik 

z 

oe 

« 

M 

o  « 

M 

ae 

C4  « 

O 

1/) 

ooo 
o  o  « 

O 

« 

o  Qe«H 

O 

< 

O  «  o  o 

« 

<L 

CL  > 

^  o  o  o 

1  rg  •• 

Z  »- 

< 

o  «  o  o 

« 

o 

IT)  UJ 

5  ^ 

O 

o  o  «  « 

O 

o 

lA  -KJ 

z 

O  o  o  «  m 

o 

o 

^  ZlH 

O  OCA 

1 

< 

^  M 

1 

o 

Ik  ^Ul 

1 

kP 

<Oa^>••^>OlnoOlno«• 

Cn  <«! 

1  .j 

« 

Zui  H  «H  (U 

04 

OC^ 

1 

O 

HOB 

•  .  WZ 

1  kO 

>- 

otk 

?  Sb? 

•  Z 

CA 

< 

&  Oca 

t  CA 

M 

oiAOmomoiAOiAO 

z 

•4 -0  CM  eg  Cl  w  ^  ^  tfi 

n 

A 


r' 


o> 

«o 


«M 

>- 

ae 

< 


> 

< 

o 


(O 

to 


(O 

o 


< 

o 

a 

o 

3 


X 

<z 

flOHI 


I  3 
«  O 


OS 

< 


z 

o 


< 

OS 


a. 

O 


< 

a. 


o 

a 

CL 


a 

o 

ae 


<  ■ 

ae</> 


<9 


(/9 

</» 


o»-o 

UJ  H4 
OC  1  >- 

M  I  O 

s*  < 

9  ae 


<  ooooo 
X  ooooo 

QO.  . 


ino*4«»«o 

40 


< 

> 


ooooo 


CQ 

1 

UJ 

O 

UJO 

1 

xz 

<n 

a. 

i-to 

(/) 

0^1^ 

ae 

09 

»-o 

Ui 

J- 

UJ 

X 

UJ 

ae 

1  o 

H- 

.  ... 

«  < 

UJ 

<UJ 

o 

1  OS 

X 

a 

IH.J 

o 

u. 

< 

o 

OSUJ 

UJ 

oe 

uiO 

ae 

< 

►- 

a. 

<</> 

H- 

• 

Xo: 

z 

>• 

UJ 

UJ 

V- 

X 

O 

a. 

H- 

o 

o 

z 

o 

o 

O 

UJ 

>“ 

< 

ae 

»- 

O 

o 

lA 

Ui 

1 

a 

o 

a. 

UJ 

>* 

►- 

oe 

in 

H- 

< 

►- 

»• 

o 

(A 

z 

z 

O 

a 

u 

M  • 

a. 

oo 

oo  oo 
OmtA 

OOOO-H 

00<o<or^ 


— <•- 

xz 

aeO«Jaeuj 

oz<oz 

u.<XZO 

^^aeOA* 

ZoeOOx 


</t 

uiX 

UJ 

z 

(^Ul 

o 

O 

u< 

OH- 

o 

o 

ca 

u 

00 

o 

o 

o 

os 

a.z 

O) 

Ouj 

oe 

z 

UJ 

Of 

o 

Z 

X 

oe 

OB 

u 

< 

< 

> 

z 

(DO 

OO 

Zf^ 

Of 

Ui 

o 

<n 

ae 

o 

•J 

UJ 

O 

ao 

< 

X 

1  O 

UJIO 

w 

1  z 

oe 

z 

t 

u. 

Of 

Z 

o 

z 

o 

UJ 

ujin 

> 

h-O 


eo« 

<n« 


tn 

o  ae«^ 


lA  UJ 
tn  ••^4 


a.  > 

z 

1  ° 


out 


<*» 

oea 


04 


< 

O 


< 

u 


o< 


o« 

o«  «  «  «  « 


Z  M 

U1  M 


<  O<0  O’ o»  oi  o»  o  o>  o  «•  o  o 

ouin  ^ 


< 

(/» 


OCCURRANCE  FACTOR:  .  OCCURRANCES; 

DISTRIBUTION  OF  CHOICE:  EXPONENTIAL 


<>4 

>* 

QC 

< 

oe 

00 


<z 

00 


< 

• 

-o 

>• 

< 

o 

o 

o 

3 

a£ 

Ik 

< 

(O 

0 

00 

tn 

Z 

o 

UIO 

M 

cn 

& 

<o 

o 

> 

z 

03 

o 

Z 

Ui 

00 

<Ui 

ui 

o 

1-4^ 

> 

u 

oeui 

1-4 

.3 

uio 

UJ 

<C/) 

.z 

Zoe 

o 

UJ 

< 

1-4 

-J 

• 

o^- 

ox 

< 

oeO 

►- 

a- 

UJ 

< 

z 

►- 

Ui 

>- 

Ui 

a. 

oe 

UJ 

>- 

X 

u% . 

►- 

(/) 

2 

z 

X 

z 

O 

(/) 

o 

►4  • 

a. 

z 

< 

<  •• 

o 

(/) 

oe<A 

1-4 

a. 

uiZ 

►- 

Z 

a.ui 

< 

S 

o»- 

ae 

z 

►4 

Ui 

a. 

a 

O 

o 

z 

u 

Vui 

h- 

as 

z 

as 

< 

•< 

2 

a. 

N4 

ae 

</) 

0.0 

z 

w 

a 

</i 

00 

Ui 

O 

Z 

as 

»4 

z 

►- 

oe 

(/> 

3 

Ui 

z 

O 

z 

oe 

Ik 

< 

3 

o 

z 

O 

(A 

-j 

tA 

< 

k4 

z 

(A 

oe 

I  3 

I  o 
I  X 


5g 

QH*lM 


oe  I  o 

►H  I  < 

3  I  oe 


O  u. 


QC 


8 

O 


X 

O 

X 


o»-o 


Ul  ^ 


M  •  U 

2  *  < 

O  oe 

Ui 


lo 

o 

^<0 

Qe«-4 

»u 

B 

< 

•4 

a. 

& 

> 

K 

1 

IM  •' 

Z 

h- 

< 

m 

111 

4r 

Ul 

••M 

Z»-i 

a 

O 

o 

0(A 

1 

< 

M 

1 

o 

Ik 

^Ui 

I 

»4 

Cf 

1 

z 

aea» 

1 

O 

taiZ 

1 

M 

z 

1 

z 

ca 

a. 

Oca 

1 

ca 

U4 

x 

<C  rJ^OOO 
X  ooooo 

OQ.  . 

^  00^^«>4 


u  ^cnri4-4(vj  rj 

Q-l  OOOOO  ** 

> 


oo 


OC1 


<A 

ae 

rs.f4. 

Ui 

Odioj 

H- 

Ui 

^lAin 

Z 

< 

<MC4 

os 

00^4  <Mm 

< 

a. 

QOno^ 

<n<mcm 

z 

o 

ae 

< 

w 

< 

^t-4 

<»- 

X 

zo 

zz 

03 

aso-pjosui 

»4 

oz< 

coz 

oe 

u.<2 

*zo 

►- 

•"••“•asoa 

ca 

zasOOx 

x»*z^ui 

a 

o 

o 


o 

a> 


> 

oo 

Xt^ 

Ul 

X 

Oo 

UJ<0 

q: 

u. 

o 

ujin 

> 

»H  « 

»-o« 


aEo« 

r»« 


o« 

<M« 


o« 


<O«Daio«0mo«»«»ooo 


ooooooooooo 
^  «M  cn  ^  m  «o  «•  o 

« 


</» 

< 

fA 


OCCURRANCE  FACTOR.  OCCURRANCES; 

DISTRIBUTION  OF  CHOICE.  LOGNORMAL 


part  operation  summary  FRIDAY,  FEBRUARY  24.  1989 


(O 

o 


< 

■  a 


X 

x< 

oz 

<2 
03  H4 

z 


< 

X 

OO. 


1 

O-J 

D 

1 

CO 

< 

O 

1 

oe 

> 

3 

1 

1  X 

1 

1  o 

"w. 

< 

1 

1  z 

1 

o 

03 

1 

UJ 

2 

O 

UJ  * 

1 

zz 

fO 

a. 

»^o 

t/> 

o 

O 

>•  •• 

oc 

2 

to 

»-Q 

UJ 

►- 

Ui 

O 

z 

UJ 

OS 

<  u 

h- 

to 

1  < 

Ul 

X 

1  OS 

X 

UJ 

a 

o 

u. 

< 

> 

u 

OSUJ 

UJ 

as 

a 

UlO 

oc 

< 

CO 

h- 

cu 

UJ 

<00 

►- 

X 

Zo: 

2 

>• 

o 

UJ 

UJ 

< 

*-4 

Z 

a 

a. 

• 

no 

SNI 

X 

a 

UI 

>• 

2 

O 

1-4 

OS 

< 

Ui 

Z 

< 

K 

o 

W 

X 

ZX  Xz 

m 

UJ 

o 

03 

aec9-JO£ui 

UJ 

& 

Ui 

1-4 

Oz< 

coz 

UJ 

>- 

OS 

LJ^<3 

tzo 

iin 

h- 

< 

h~ 

V) 

V 

2 

O 

o. 

2 

O 

• 

1 

1 

I 

o 

CO 

l>4 

o 

2CBOOX 

XI-2-JUJ 

< 

</) 

a. 

2 

I 


o 

<J 


03 

03 

O 

QC 


ujZ 

UJ 

<Uui 

o 

o 

O 

o 

o 

u 

-4 

o 

o 

2 

<n 

>UJ 

os 

s 

o 

X 

oo 

>-4 

OC 

>- 

a.  • 

uo 

CO 

UJ 

z 


2 

CO 


(A 

oc 

X 

I  o 
<  z 


3 

oo 

UJ(0 


UJ  2 

s 

1  Ui 

w 

uim 

2 

_i 

i  Z 

> 

OS 

u. 

1-42 

:S 

Oh-O 

t-o 

O 

UJ  IH 

2 

«  1  ^ 

u 

M 

PM  f  o 

Ui 

<n 

3  1  < 

os  o 

CO 

O  oe 

r» 

< 

»-4 

z 

UI  u> 

os 

oe 

20 

in  ^ 
o  «  • 

OL 

I  K1  •• 

m  ui 
in  '•f*g 
•ir  2«-i 

o  o<n 


cn  <«j 

-  UlZ 

2  a.< 

a.  ocn 


3 

Op 

2 

t 


> 

o 


3C 

cn 


< 

Q 


< 

U 


o 

cn 

X 


<a 

3UJ 


UU. 

< 


ooooooooooo 


cn 

< 

<n 


OCCURRANCE  FACTOR:  OCCURRANCES: 

DISTRIBUTION  OF  CHOICE: 


SAS 


O 

rg 


<*)«ooor) 

UJ  <01/1^0^ 


O  CD  ••  I  UJ 

Z  VH  UiO  I  Sz 
M  <  O.  H40 

Q  O  ^ 

5  SS  »-Q  u4  ♦- 

ox  UJ  OS  I  o 

00  H4  I  < 

•  •  <Ui  3  I  ^ 

Ui  O  »-*-J  O  w 
>  O  oeui  ui 
3  UJO  oe 

«/>  ^ 


9  3 
o  a 

UJ  >- 


O  UJ  M 

z  a:  t  ^ 

•H  NN  I  <J 

(/>  3  (  < 

(/»  a  dc 

M  UI 

Z  oe 


40  ►- 

O  oe^ 


o: 

UJ  0C>J4A 


Oo«o<nr> 

oo^roui 


o  oe  < 

<  -ii-< 

2  *= 

CD  dso-^oeuj 

oz<oz 
ds  u.<Xzo 

ZdsOOx 
w  3»-Z-luJ 
O 


(/) 

z 

»-4 

< 

oo«^ 

i/> 

>-  « 
oo« 

Zh*« 
UJ  M 

CD 

</) 

f  os 

3  « 

03 

Ui 

i  3 

Oo  « 

O 

X 

'  '  O 

UJ  V  « 

oe 

t-4 

»  »  Z 

ee  « 

Z 

h- 

1  1 

Ik  « 

ae 

Ui 

</) 

z 

B 

1 

1  UJ 

o« 

UJIP  « 

3m 

mJ 

1  z 

>  « 

m 

m 

UJ 

a 

Z*-( 

O 

0</9 

tk 

KUJ 

c*> 

<-J 

oca 

ujZ 

Z 

a.< 

CL 

0(d 

(/) 

<9(noooooootf>oo 

9ujr»  CM 


O(MMr«D«BO(MAr<D«0O 

« 


‘  I 

I  ^ 

L 


PART  OPERATION  SUMMARY 


o 


< 

X 


1 

OO. 

>• 

<o 

1  X 

OS 

o 

1 1< 

< 

< 

«o 

t  oz 

X 

CO 

,  ^ 

oc 

1  <z 

CO 

1  co<-^ 

Ul 

lU 

1  z 

u. 

H- 

1 

.< 

1 

UJ 

• 

O 

i 

X 

>- 

1 

< 

Q 

1  </) 

< 

o 

O 

1  oe 

> 

t-t 

3 

i  t  X 

OS 

1  t  o 

u. 

1  1  z 

<o 

CO 

1  UJ 

in 

o 

UJ  ■ 

1  zz 

fO 

a. 

I-.0 

t/i 

(O 

CO 

>-  •• 

Ql— 

os 

CO 

»-Q 

UJ  H“ 

UJ 

z 

OJ 

fiC  1  O 

►- 

ft  *  < 

Ul 

<UJ 

X  1  OS 

Z 

Q 

<y  u. 

< 

u 

OSUi 

UJ 

os 

3 

uiO 

oc 

< 

»- 

a. 

<(/» 

►- 

Zck: 

z  >• 

tu 

UJ  »— 

z  a 

o. 

o 


a. 

z 

< 

z 


o 

<D 


i/i 

UJ 

O 

z 

< 

OS 

OS 

3 

o 

u 

o 


3 

00 


Z3 


<»-• 

zz 


>■ 

H- 

as 

in 

H- 

< 

h- 

o 

o 

(A 

o 

z 

►4 

OS 

z 

o 

X 

o 

*-<  • 

OL 

»— 

< 

QS</i 

cn 

ujZ 

UJ 

z 

a.uj 

o 

o 

o^- 

o 

o 

CO 

o 

CD 

o 

o 

o 

oc 

O.Z 

OI 

Ouj 

OS 

z 

UJ 

in 

o 

z 

X 

00 

a: 

u 

< 

< 

> 

3 

03  • 

OO 

Zf^ 

</» 

UJ 

CJ 

ui 

1 

oe 

X 

Ul 

1 

X 

ao 

< 

Z 

1 

1  o 

UIIO 

1 

1  z 

o: 

z 

h- 

1 

1 

lu 

in 

3 

1 

o 

z 

O 

1 

UJ 

ujin 

.j 

1 

Z 

> 

u. 

N-iZ 

>-o 

UJ 

»-4 

z 

oc 

I  ^ 

t  o 

UJ 

cn 

X 

1  < 

zo 

(/) 

a 

oc 

01 

1-4 

UJ 

lu 

Z 

oc 

asO-JQ£uj 

oz<oz 

u.<ZzO 

ZoeOOx 

Xe-z^uj 


o 

< 


o 

z 

< 

oc 

oc 

X 

o 


o 

C4 


o> 

r-j 

H- 

OB  • 

Ul 

3 

< 

o 

& 

o. 

> 

H- 

lO 

o 

o 

fsj  •• 
UJ 
'■KJ 

Z^4 

OCA 

z 

1 

►- 

o 

< 

X 

< 

o 

Ol 

►4 

CJ 

z 

^UJ 

n 

<-l 

as 

XUi 

ds& 

O 

KOC 

ujZ 

h4 

Oiu 

z 

X 

(A 

< 

& 

OCA 

(A 

z 

ooooooooooo 


ut 

< 

i/t 


DISTRIBUTION  OF  CHOICE: 


00 

O) 


(N 

Z 

1 

OO. 

> 

<o 

1  X 

0£ 

o 

•  x< 

< 

<C 

oo 

1  UZ 

X 

oo 

1  H- 

OS 

1  <Z 

00 

1  OQl-^ 

UJ 

UJ 

1  z 

u. 

►- 

1 

.< 

1 

UJ 

• 

O 

i  . 

3 

>- 

1 

Q-J 

< 

O 

■  (/) 

< 

o 

o 

<  Off 

> 

»-4 

’X 

i  1  3 

Off 

N 

.j 

1  1  O 

u. 

< 

I  1  Z 

'  -  <o 

o 

00 

1  Ul 

.  m 

z 

o 

UJ  • 

1  ZZ 

l-< 

o 

Q. 

►HQ 

(/) 

'  '.v-.  iO 

o 

< 

>•  • 

OH->^ 

o: 

z 

ca 

Ul  I— 

UJ 

4*'  ' 

o 

Z 

UJ 

Off  1  o 

h- 

‘  ^ 

flO 

»-i  1  < 

Ul 

<UJ 

3  <  Off 

z 

UJ 

o 

O  u. 

< 

> 

o 

OCUJ 

UJ 

Off 

3 

UJO 

Off 

< 

c/> 

►- 

0. 

•*  ^ 

UJ 

<</i 

►- 

I  ■ 

Zoc 

Z  >“ 

Q 

UJ 

UJ  »- 

< 

z  a 

a. 

- 

o>- 

03 

3 

z 

< 

0:0 

a 

o 

H* 

0. 

UJ  >• 

< 

i 

</l 


< 

tt: 


0. 

O 


< 

a. 


< 

(/) 

a. 

z 

< 

z 


< 

I/) 


o 

a. 


a. 

> 


<  •• 

ocn 

ujZ 

CL  uj 

o»- 


oc 

O 

C3 


< 

u 


o 

o 

o 


< 

of 

Of 

u 

o 

o 


oe  < 
<  -n-« 

»-  -j  <»- 

3  Z3  ZZ 

OQ  OSO-JOSUI 

*-•  oz<oz 

OC  Li_<ZZO 
</)  Zosoox 

1-4  3»-Z«Juj 

a 


o 

o 


u 

Z 

< 


o 

o 

o 


o 

X 

o 


o 

z 

o 


o 

1 

o 

U 

z 

t 

o> 

u 

>>  UJ 

1 

Off 

OS 

o 

X 

00 

Off 

>• 

</) 

a.  • 

OO 

z 

Zr^ 

in 

UJ 

00 

in 

1  Off 

3 

oo 

UJ 

1  3 

ao 

o 

Z 

1  1  O 

UJO 

Off 

1  1  Z 

Off  . 

z 

»- 

1  1 

U. 

Off 

V) 

3 

1 

o 

UJ 

z 

O 

1  Ul 

UJUl 

z 

<  Z 

> 

Off 

u. 

I-IZ 

(H 

< 

o»-o 

►-0 

3 

o 

UJ  ^ 

z 

OS  t  V- 

IH 

^  1  u 

UJ 

CJ 

tn 

3  •  < 

OffO 

in 

a  os 

r> 

< 

UJ  lu 

z 

Off 

iA 

O 

K 

os  • 

Off 

UJ 

3 

< 

0  20 

a. 

& 

1- 

tn 

lA 

o 

ISJ  .. 
UJ 
•Nl 
Zi-I 

Oca 

z 

i 

a 

< 

a 

-j 

< 

O 

M 

o 

u. 

M 

<9 

<n 

OS 

3UJ 

o;& 

«j 

O 

uiZ 

1 

M 

H- 

Oi^ 

Z 

5b< 

1 

z 

(A 

< 

a. 

Oco 

1 

(A 

»H 

X 

< 

ooooooooooo 


</l 

< 

i/I 


DISASSEMBLY/ASSEMf  !  PROFILE 


LSC  20(W5A 


t:.'  -\i-  J:- 

1  .,..-..1 

- 

- .  •  r  ’ 

.  m  .  4  -- 

4 1  j '.'  4  zc**r 

‘  "I  •  *,  ! 

7.;“’  1 

I" 

:!::-';;!::f 

-ii.-  1 

1  :  :i1  4  7  L-.  \ 

•  4  4  -  Z 

T  .]  .Il  Ir 

4  7“  l  ";  •"  _  T  -  i  .■’ 

«- .  ;  • 

4  ;  -  -•  i.-  N  . 

4" *  4 

7“-3;:;-.::  --r" 

4  4  -  Ci'i  ^  j  Ir  1  - 

r  —  “  »•*.  • 

,  • 

4 1 ; » r .  .• 

I  7  4  Z  Ir.  '*  .■*  j 

74-.:"  3 

■*7 •••”—  .•,«  ■  -  rr*”“‘ 

4  3  3.1  1 

-i;-" 

:  z['  -  zY  ■ 

m 

"■••2.‘-4  Mil: 

, mZ . r  !i ^ I . '  r 

4  1  3  '  n  .  N  r*  . 

rrr*7-  3 

:i::- 

4 -ivT  *wT  ■  4  jr 

4  V  z>]  -  M  1.-*  '{ 

-.4-7  z 

*3d*” 

4  .1  4  «  4  4 « <  > 

ii  ;.■'  ^  j  a.-i  (  .'T  J 

••-4.vT  £■ 

.--V  ~ZZT : 

.::.r-r..  4.rr 

'.'■  ;7  -■  j  1,-1  i1  J 

Z»,z^.  z 

■^NG  •!‘!r3“*FrT“:’’!r. 

si 

ivT  4C.  <  ■.'Ir 

i  1,  a.';  r  3  Cl  N  ;i  li 

v?.;-/!*;  “IIS  t7t:t 

.Cc.rl34<  4.r 

0  V  2.1  r  1.4  .i  ;1  u 

ZZ* T4  e 

*iiG  i'? •2-? ;-r.  i -:-K  IM  .t 

.  - 

;«5vr43.'-r3r 

1  ■)  c'1  A  2  C-I  N  .1  J 

iv—vd  s 

N;r^.'4'.*c“i37  Tor? ' 

':-:pi7:3’:f 

;  GO  EM  4  :  24  N  :1  U 

I-3v.03  5 

■.r4v4vS-l%l  23752 

.tz'.r ..  -  T:  .r 

;  ;v  2M  H  :  24  :i  M  J 

wfYit4.a-i^,  zrLl  iz.'Z'^ 

.;:vr  4  /v7 .  ..r 

4  Z-j  Ci«  n  4.  En  ii  7!  J 

I-t.CT  s 

*ti  w— — “  i»C— “  —  i  T^.'wfc 

.Is'-.r*.  .r  - 

r.l  *1  D  1.-.  N  il  j 

’-■vSCj  Z 

"z,  Z*z 

.;c-.ri/w7,  •rr 

1  Z'J  jM  .4  j  1,4  N  i1  J 

dv.cZ  ; 

3F4i5..3-l..lE.-Ll  rs/:2 

i  Cv'  cM  A  j  £.1  N  M  U 

44.4.4/  a 

•./."•‘iC4.7“iv4.5irfi  73yw3 

sZz'-jr  »i:i :zT 

1  50  SM  4  D  E4  N  M  u 

204. 17  S 

3F41529-i31STr,A  73752 

ltcvrl/v’77.' 

1  Z'J  cll  A  u  Zh  ri  il  u 

119.4b  £ 

3r4132c-13C3FLI  95752 

iwC«;r  L/-v7.  cr 

1  3u  tJ1  4  D  E4  N  M  U 

154.21  3 

3F4152o-129E?LI  93752 

iidi.r'i;  ^T/ Tr 

1  50  til  A  :  24  N  il  U 

119.46  3 

J''rlw«.d-lwi.arUi  70/ ui 

'.-avr  1  /“C'^wF 

1  25  EH  A  D  E4  N  M  U 

63. 16  3 

3F4<)3;;a-i332LIr  92397 

iwCur 174o47F 

1  23  SH  A  :■  c4  N  M  U 

52.13  3 

3F4i)353-ic5CL:P  93397 

15oOF:7464Sr 

1  25  EH  4  D  £4  ft  M  U 

32. 13  3 

3F4')353-iEi  93397 

iaivF/V^aT.-  i 

2  21  EM  A  D  E.4  H  M  U 

30.41  3 

7733279E5UiL2?.  93377 

lievr/^aoIaO 

2  3i  EM  A  D  E,4  N  M  U 

::.i3  3 

7733230D0UELE.9  =3397 

iwi0yCUlli4b2jri 

1  31  E.M  A  0  Eh  f)  3  U 

96.48  3 

3F4l536-i01  93397 

1  2?  EM  A  D  £A  N  3  II 

1114.30  B 

3F4i565-i09FITT  99999 

lSav0C0143449JH 

1  3  EM  A  D  £A  N  3  U 

770. 7^  0 

3F4l749-i03  93397 

i5oiXiCCeS3747Jn 

1  0  EM  A  D  £A  N  3  U 

3*^.3/  B 

3F42131-101CGVE  99999 

i5i0C'0C'43;7?:rH 

1  0  3M  A  D  EA  H  3  U 

603.42  £ 

3F42161-101CCVE  9=799 

(PTIGN  3  -  DIErLflY  BCM  MITH  >1F3  FWT  NFS  SY  FE-N 

PAGE  2 

FDN  EI-IDBJT 

'17/  ENGR  CFER  CO: 

RGC  2ATE-E3T 

OATE-IA  INDEX 

3I454A  13i0009273CHj7JH  MftiEiF  00100  100 

J  67150 

33193  87 

CGf1P-aTX;-?)F 

UFA  3T3  MI  C  M  UI  E  P  I  UNIT-FRICE  MFS-FART-NR  F3CM  ♦ 

m 

lSi)00007:71ilJH 

2  ICO  EM  A  D  EA  N  3  U 

28.32  8 

3F421C6-103  93597 

3F421C6-103  9?7?? 

i;i.>'0lS25:aSJH 

i  13  Efl  4  D  EA  M  3  U 

■-r.i7  a 

3F4;0353*l“S  73397 

I I coCwZ« JH 

1  70  EM  4  E  EA  M  3  U 

•.rr^Gol-lyUZKi  7??7? 

4-;vvO-*-3Vv  '  iO-jn 

;  TS  EM  H  0  E4  N  3  3 

7r**i;.3S3”14? 

•  V  a  wV  •  •  J  n 

l-i\"^i2s3C441JH 

15iC0I2i315s4;H 

1 5a00 1  ii3244  IJfi 
1 2oC01 237721 IJH 

:2iC<}123?4573JH 


1  13  Ell  H  D  EA  N  3  U 

I  24  of!  rt  S  £.4  N  ri  u 

I  SO  Efi  A  D  E4  N  .1  U 

I  30  EM  A  0  £A  N  M  U 

4  •9  4  44.^4  ->  n  «l  >4  M 

i  ji  Ci't  n  u  cn  fi  ,1  u 


1560012«29012JH 

lSiOOl29270iajH 

1S60012?32713J’H 

ll3C0i2?33474JH 

156001273S353JH 

lSi00i:?76347JK 
lcSCCC8676317 
w 4 ^COOEb 1 737d 

3120003277230 
**  ••• 


1  79  BM  A  0  EA  N  3  U 

1  36  Ell  A  D  24  N  3  U 

0  oshaoea.nsu 

1  20  E«  A  D  EA  N  3  U 

1  24  Sfl  A  0  EA  N  3  U 

3  40  en  A  D  EA  N  N  U 

2  35  EflEDEAT2U 

1  27  EfI  A  0  EA  N  r  U 

1  0  EM  L  :  EA  N  F  ij 

2  ’0  3M  A  3  EA  .N  3  'J 


3C  D-A ;  t^zz 

Z4TE-LA  IN2E.\ 

J  3/I-V 

O'-* 

20.  la  c 

PIN 

ttW? 

3742075-101 

rzZVT 

wr4*.0’75*ivw 

7  i'7  ■  7 

•vF  '*20'tO“’  1034  7  V 

r 

v."  •v-ion-il'iL'Jiio 

T777? 

ica'-A-i?  c 

7'CO?  = 

3F4153-0-I0 IFRAM 

99999 

1774,S2  3 

3F4C374-101 

?6£77 

3r40374-iClrRArl 

?97=? 

1390.73  3 

3F41531-133 

V  a  34  7 

1471.36  3 

3F40367-101 

93752 

3r-m367-10l 

9E397 

2026.4c  3 

3741574-101 

374l574-101LC!'iG 

??7?9 

105.30  B 

3740334-105 

93397 

374C3S4-105  TE 

99??9 

1C77.3I  5 

3741577-101 

73397 

3741S77-l01LC.'i3 

79=99 

36.72  3 

LS30549-3-1 

9SS97 

1 

99999 

2039.S;  3 

3741551-101 

9S397 

3741551-lOlFKAa 

99999 

2010.19  3 

3740411-101 

9S397 

3F404U-l0IFRh.'t 

99999 

27.15  c 

3740353-18? 

99999 

209.42  3 

3K9C04S-I09AC:il 

ccscy 

13.E7  3 

33RE60SCL 

tc377 

1.17  3 

LE3S59F3-7 

labO'? 

i-.l?  3 

•C37/ 

f 


•2t  T 

• 

EH  L :  r;  1 F : 

Z.Zo  B 

m'ij 

401  iOi 

-  / 

7  EH  L  I  F3  N  ?  U 

c>Z3  B 

A.N320-7 

31-XZ 

AN320-7 

AN320-3 

2Cv-44 

A63-45-7 

74050 

C433 

75547 

175310 

06S40 

234-1 

014^11 

::;:ooi7i;5i:2 

0 

0  5M  L  I  F3  N  F  U 

5.44  3 

HN320-3 

SS044 

HQj— *^5— S 

7iC£0 

463-47 

74vS0 

F3756 

772=0 

0603 

75547 

17SS2 

55234 

23AH320-3 

30045 

69947 

99531 

s:i:ooia723?5 

0 

0  EH  L  I  HD  N  ?  U 

.SS  I  ZZA  AWiCPDEiIiL 

38044 

LS5934D6L 

9S397 

s:i(X)o:o?oc27 

0 

0  Sfl  L  I  HD  N  F  U 

1.20  8 

fE20002-4 

96906 

VLimm-iin 

0 

0  Bfl  L  I  HD  N  F  U 

6.77  B 

HS20002C10 

96906 

531000:332177 

0 

0  K1  L  I  HD  H  F  U 

13.70  B 

«c:o-3 

83044 

5310005957C7? 

0 

0  SM  L  I  HD  N  F  U 

5.63  B 

NS20002C7 

96906 

53100059617ii 

0 

0  BM  L  I  HD  H  F  U 

2.95  3 

8C:2F301 

59310 

aS2C004C4 

59310 

iGimzzi 

96906 

531000 T3o9C62 

1 

0  2H  L  I  £A  N  F  J 

.10  3 

Hs:coo2i:a  'ittsHE 

35?:; 

CPTICN  3  -  DISFLhY  sSi  WITH  HFG  FhfiT  NFS  BY  FDN 
FIN  EI-IC£;iTirY  EHGR  CFE!!  CCC  RBC  DATE-EBT  DATE-LA  INDEX 
514j4A  l5aOt>j?2750C'7JH  iWJcrF  yjlvO  100  J  67130  S31?3  37 

CC!1P-37CCK-i'IR  UFA  STD  HI  C  N  UI  £  ?  I  LiNIT-r-RICE  riFa-?ART-f,R 

i'XlSTO 


S313CC342:04A  0  0  EM  L  I  HD  N  F  U 

5:i3'j0337:430  0  0  BM  L  I  EA  N  F  U 
S3I30126242s3JH  1  DoSilACEAHMli 
S3200001222S2  0  0  sM  L  I  EA  N  r  u 


'./vH 

43604165 

r2-““Tr 

S1044 

j46i3 

7203537 

23040 

S 

JHP42-113 

02032 

(1S24663-233 

96906 

F3679 

06543 

XeOl 

14331 

5-i-2047-26-33 

31337 

.03 

c” 

f1S20392-3C21 

■767O6 

MS203?2-3C:i 

9=999 

n320392-3C21PIN  93597 

47.73 

0 

3F42124-lCi 

7b/W^ 

3F42I24-101  PI 

cca90 

,5a 

B 

^«A31o73~C3L^ 

9SS97 

-2'' 

FFA164-:  ';;41 


— 1  r  u 


5'2000?5rC-57 

0 

'V 

;n 

!_ 

I 

:i  F 

1  i 

U 

.10 

5 

y  j  14 

') 

r> 

i.il 

1 

U 

I 

Ert  N  F 

u 

5 

5w2000*7  /  2«i^s>co 

0 

6 

3M 

L 

I 

£A  N  F 

iJ 

0 

0 

0 

£1 

i- 

T 

£.4  f 

<  F 

u 

3 

5320009543353 

0 

0 

BM 

L 

I 

EA  ?9  F 

il 

w 

•85 

3 

333Ci}02731913 

4 

i 

4  .^.y 

3« 

A 

5 

£A  N  r 

u 

42.36 

3 

j  vjOO^.'cOS  A  7  66 

1 

0 

:!1 

A 

D 

EA  • 

(  F 

u 

.03 

5 

3344)000195735JH 

2  0  5!1  A  3  EA 

N  3  j 

St  36 

3340001416932 

1  0  EH  A  C  £A 

ri  F  J 

•'i"’ 

•  \J4 

S3*t0\^ 073 1 Oo  *  6 

1  11  A  w  5A 

4t  *  ‘ 

11  r  w 

iw4'vOi02w*w/ 1 

1  i,9  ci1  A  D  54 

=«  r  j 

•*2.  It. 

FA200-4 

FFAICv-4 

hlz:-5-: 

li22--'4 

riL77-3 

NAS1673"C£LI 

PFAlo4"l 

NASio/j-73-5 

^W£1673-08L2 

L33ii2I-;;£4i. 

ftNoZFO-A 


fiSiO.'  .-o-t 

!1S:S773-4 

IwO^ 

3-904  N507-70 

3-?C4fC07-90 

3297-4 

6290-4 

6a5C8 

7629X4 

59103-04 

904-739-90 

3r4l2v3-i03 


in< iau4vni 


ccO-4 

55044 

969C6 

02167 

02697 

E116B 

92272 

16C04 

79470 

12472 

25134 

TOOT? 

m044 

04971 

«3  T7T:7 


r 

.  2  2,1  1  ^2  ■  2  - 

.  •  -  ^ 

• •  • 

;  •  •  •  c 

•  ■  - 

aece:-:-: 

iir;- 

r,r*  : 

r“ • « •  * • 

1 

i5  h  -  i  v.  ■; .-  'I 

III. 1.  : 

2jTF:'*fT- 

V 

•'  -  “ '-  •  *  ■- 

.Oo  3  AAA 

NHEHCA-A 

3CI05 

-n#  C 

0.^  nITri  I'rS  rA?,7  'ms 

3;  ?:n 

*7121 

rji 

::?/ 

iii',cr.  Crir.  i..'- 

Hau  i.A  1  r-z:  1 

-■.n;a“Ui  iiNl’I.v 

•-2vvv?« 

7:‘v3 

^i“i;!22rr  vvl  .  .*  IvC 

:  o7;50 

2rlr3  2? 

u«/u‘‘*rr««,k“un 

.'A 

5iL'  .‘T:  C  7.  Li  z.  '  i. 

.■lF3~  -F, .  -:  in 

FEuI 

I'iAoi  ivA“- 

'22v^ 

* 

0  sn  L  I  F2  N  r  u 

-.3?  L 

»W311C4~3 

1  * 

a7994CO-:5 

r:o;co?ii?c3;:r 

2 

74  all  A  D  EA  N  3  J 

14.  55  3 

:Fi2!44-10:£aT 

SCICPIT-OIIF 

-t 

100  3il  A  E  LA  -I  f!  U 

27. 15  E 

~il551-i'? 

’Tr.7“? 

5JiO^^JIr7fLia 

0 

0  ^  L  I  Fj  iN  f  U 

3 

MS20002i:3 

'5905 

Jw*'.'V'JiO/V/0/ 

0  EM  L  I  hD  N  F  U 

2.49  B 

A.N97C-5 

33044 

■j^iW-J iZi  vOvd 

6 

0  Sa  L  :  HD  H  F  U 

.75  3 

«f?60-715L 

SS044 

ANtSODTIsL 

S3C44 

C14i-4-2rS7:39 

Taor? 

3l6czl7 

13375 

5:1:001571:35 

0 

0  EM  L  I  KD  M  F  U 

5.23  5 

AN310-4 

S3044 

«1  101 

yrir-T 

5310002759211 

0 

0  EM  L  I  HD  N  F  U 

5.77  9 

i1520002C10 

95905 

531CC05957079 

0 

0  EM  L  I  HD  N  F  U 

5.53  3 

I1S2')0C2C7 

95906 

5310005961755 

0 

0  BN  L  I  HD  N  F  U 

2.95  B 

BC:2P301 

S'tjIO 

NS2C002C4 

59310 

NS20002C4 

70705 

5310007359062 

1 

0  BN  L  I  EA  N  F  J 

.10  B 

i1S20002Ca  KASHE 

59593 

5310008)71455 

0 

0  EN  L  I  HO  N  F  U 

3.35  3 

N£20354~332u 

96906 

HS2;042-03 

95905 

5310008071457 

0 

0  BN  L  I  HO  N  F  U 

2.35  3 

I1S21042-3 

33044 

N321042-3 

95505 

NS21 042-3  7iUT 

3134? 

53I0OC3O71458 

0 

OSNLIrSHFu 

3.aO  L  ZZ3  AH354~>28C 

53044 

fS21C42-4 

3S044 

.MS21 042-4 

9=905 

M5210i2-4  IWT 

v' 

:■  EH  c :  9  -  j 

*  •  w  ,  " 

* 

ZZSi  2 

m  *’J  J^yd  >  I  J 

-^-VvV^35*^w‘.- 

zZ2.\)\^jIz/  13 


!::CC055I3000 


c---Y..-ec2*r.>j' 

Vtf  «.<.  ^  •.'  V  C3 


^:o;»;;a:759 

:3:OOOSS33970 


5:;OOOi76825; 


■’•— 2_ 

^:CE->“-4 

i  1  't.- 

r-'t'pr 

::■:  ..;'3^ 

■*r  •*; 

r: 

■ 

..  i'!  - 

.11  • 

:  :::  . 

;  L-  ■•; .-  . 

:- 

\v~l 

J 

-'■  ''I  ' 

I  Em  'i  r  U 

•  •  A 

mi 

ifar? 

J 

J  «. 

I  EA  -i  r  U 

.  TZ  0 

rr«li**-3 

; 

‘J  ;1  L 

i  :«  N  r  J 

i»ZZ  2 

r^Ail  j.-Z-vcLl* 

w 

7*I-i 

V 

y  z  ".  - 

.  A  r  w 

4..C7  C 

; 

.  rM  L 

:  £A  M  F  iJ 

.AJ  C 

nLtoW*C.'*l2 

=-.. 

0  i:1  . 

I  El  N  r  g 

*J)  2 

VUZ-l-U 

■r2j:c7 

0 

fV  ^ 

I  hD  M  F  H 

il.'g  S 

AL’''rri£ij-4 

\) 

0  Ji*  i. 

I  HD  N  F  U 

1 .3^  0 

L3.-5 

.7aca 

V 

0  oM  L 

i  CH  iN  F  g 

.  IZ  3 

STSjiFOlOFO-LjiOD 

9£c?7 

0 

0  oM  L 

I  HD  N  F  U 

2:20  3 

NASlOaCCOo 

SOS'S 

f.ASlC20C6 

20205 

iLu-Ci 

£LCl6 

2t366 

igCo 

27  300 

0 

0  all  L 

I  HD  N  F  U 

10.  sc  s 

MA3l446-’)f) 

eo::5 

MAS 1446-6 

eoics 

SALP-T6-6 

■  »  > 

m72C0 

ai.FT6-6 

29666 

1446-6 

29a66 

0 

0  5«  L 

I  HD  M  F  U 

i:.;3  B 

SALPT6-4 

•  •  , 
^7000 

A 

V 

0  BH  L 

I  HO  N  F  U 

11. 10  I  ZZA 

NAS1446-5 

60205 

SAU>76-j 

29666 

1446-S 

29666 

0 

0  511  L 

I  EA  N  F  U 

,70  3 

WA31673-03L2 

60205 

92215 

PLT23()-S-2 

93524 

PPA164-2 

92541 

0 

')  BH  L 

I  a  N  F  U 

.30  3 

MAS1673-3L4 

3C20S 

FA200-4 

?B5;4 

FrA200-4 

